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Abstract
Patients routinely use the Accident & Emergency (A&E) Department as a source of
telephone advice. There is evidence to suggest that patient assessment during telephone
consultation is inadequate. The purpose of this study is to explore the effects of
introducing a computer based decision support program on the assessment strategies of
A&E nurses.
The computer based decision support program, the Telephone Advice System (TAS),
used in the study was based on a cognitive model of assessment and decision making.
Semi-structured interviews were conducted with 16 A&E nurses at the study site to
explore the applicability of the model to that setting. The model was found to be
applicable. Further insights into nurses' assessment processes during telephone
consultation were gained through the interviews. Using an experimental design the
effect of the system on the adequacy of assessment and cognitive processing during
telephone consultation was tested with 16 nurses. New materials were developed for the
study. Case vignettes were developed and tested for their ecological validity and a
Delphi study using a panel of 12 clinicians was undertaken to develop Telephone
Consultation Inventories to measure the adequacy of assessment. Five case vignettes
were presented to the control and experimental group (8 nurses in each group) both pre
and post intervention of computer based decision support software.
Marked effects on the adequacy of assessment were found. Nurses using the decision
support program identified significantly more clinically relevant items during the
consultation (p=0.001) than the control group. The consultations with nurses using the
decision support program were found to be more complete when compared to the
control group (p<0.001). Nurses using the system were also more likely to suggest a
less urgent form of care. There were marked changes in consultation style and length
between the groups. Exploration of the effects of the system on cognitive processing
identified an increase in the search for information and a delay in hypothesis generation
with the experimental group using the decision support software.
The effects of the decision support software on assessment and the implications for
clinical practice are discussed. Methodological considerations and the implications for
further research are highlighted.
C) Copyright — Robert Crouch 2000
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Telephone Consultation Inventory
CHAPTER 1: INTRODUCTION - NURSE PROVIDED TELEPHONE
ADVICE IN THE A&E DEPARTMENT
1.1 Introduction
The specialty of A&E nursing has developed significantly over the last 25 years. Nurses are
often the first clinicians to see patients upon their arrival in the A&E department. The role of
the A&E nurse is diverse but centres around the assessment of patients with undifferentiated
and undiagnosed needs (RCN, 1994). This is not limited to patients who present to the
department; patients, or relatives, often call asking for advice about a particular problem or
seeking help in determining whether they should attend the department for treatment. These
calls are often handled by nurses, who seek to identify the nature of the problem, judge the
urgency with which they need further health care (if at all) and advise on management of the
problem. In most A&E departments these calls for advice are managed in an ad-hoc manner
by whoever is passing the phone, assessing the caller and giving advice. This thesis will
explore the role and safety of nurses providing telephone advice in the A&E department.
1.2 Managing demand
The demand on A&E services in the United Kingdom (UK) is increasing with 15 million
people attending A&E departments in England and Wales each year; new attendances are
rising at an annual rate of 2%. The need to look at ways of managing demand for those who
attend with self-limiting injuries or illnesses has been highlighted by the Audit Commission
(1996). Telephone consultation could be such a method with up to 50% of callers potentially
being managed without having to attend the department (Molyneux et al., 1994). Patients
have been found to value telephone consultation and express high levels of satisfaction with
the service (Egleston et al., 1994; Dale et al., 1997). However, considerable discordance has
been found between the advice recorded by the nurse, the patient recall of advice given and
the subsequent action taken by the patient (Dale et al., 1997).
Personal interest in this area was aroused in the early 1990's with the observation of the
informality of telephone consultation in the A&E department. Strict policies governed the
initial assessment and documentation of face to face visits to the department. Similar patient
presentations over the telephone were dealt with after a brief assessment of the nature of the
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problem; callers then advised where and when to seek further help or manage the problem at
home. No record of the consultation was kept. A small-scale study revealed that this was not
isolated to one hospital and that potentially serious presentations were overlooked because of
inadequate assessment (Crouch, 1992). Similar inadequacies were identified from the
literature (Ott et al., 1974; Brown & Eberle, 1974; Perrin & Goodman, 1978; Yanovski et al.,
1992).
The literature reviewed also identified the considerable use of the telephone for healthcare
provision in the USA. Visiting a number of centres in the USA specialising in telephone
consultation demonstrated different approaches to formalising telephone consultation. These
ranged from the use of published protocol books to dedicated computer based decision
support programs. Observation of nurses engaged in telephone consultation revealed that
neither of these decision aids were used in practice, both approaches being described as
cumbersome and not reflecting the normal process of consultation. It appeared that the
approaches taken imposed an unnatural structure on the assessment and decision making
process and were not readily accepted by the nurses. Clearly, some form of decision support,
or framework of questions, was required to support the assessment process and overcome the
inadequacy of assessment both observed and documented. However, any solution should not
only be based on a model of nurse assessment of callers over the phone, but take account of
the need to consider possibilities other than those immediately brought to mind. The studies
described in this thesis originate from the observations described. The following section will
describe the aim of the studies and give an overview of the thesis.
1.3 Study aim 
The purpose of this thesis is to consider a new approach to assessing patient need for health
care intervention during telephone consultation. The background research into telephone
consultation, and the development of new techniques together with an experimental study to
determine the effect of introducing decision support software on the assessment strategies of
A&E nurses engaged in telephone consultation are described.
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The key questions addressed are:
1. What are the components of assessment during telephone consultation?
2. What effect does decision support software have on nurses' assessment strategies?
The thesis being examined is that:
Assessment is based on the quality of information gathered. The process of
information gathering relies on cognitive searches and reliable/accurate sources
of information. Judgement is seen in this context as a product of assessment.
Therefore good judgement is a product of good information gathering. The key to
accurate information gathering is the search strategy. The introduction of
decision support software will provide a supportive search strategy for telephone
consultation.
To support this thesis the following hypotheses are tested:
Hypothesis 1
The use of a decision support program during telephone consultation will increase the
search for information in the assessment of the caller and prevent premature closure
of the consultation.
Hypothesis 2
Using a decision support program will interrupt the usual process of information
gathering during telephone assessment.
1.4 Overview of the thesis
Chapter 2 reviews the literature on the broad demand for telephone consultation and more
specifically the demand for telephone advice from the A&E department. The literature
reviewed explores previous research on assessment and decision making during telephone
consultation. The implications for further research and difficulties with the methodological
approaches in previous studies are outlined.
Chapter 3 provides an overview of the theoretical position adopted for this thesis based on
information processing theory. This chapter outlines the current theories around nurse
assessment during telephone consultation and the possible components of a search strategy.
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Chapter 4 outlines the cognitive model of assessment and decision making embodied in a
computer based decision support program, the Telephone Advice System (TAS) and a study
to explore the applicability of this model to nurses at the study site. This chapter reports the
methods and results of the semi-structured interviews and describes the model of assessment
built from the data comparing it to the model embodied in the decision support program.
Chapter 5 describes the methods for conducting the experimental study to test the effects of
introducing computer based decision support on nurses' assessment processes during
telephone consultation. These include: site selection; sample selection and allocation to
control and experimental groups; training of nurses and actors; overview of the intervention
in the form of decision support software; the methods used to measure adequacy of
assessment and the development of a coding framework to explore the cognitive processing
in telephone consultation.
Chapter 6 outlines the development of materials to test the effects of introducing the
decision support software. These include the development and validation of case vignettes to
be presented under experimental conditions and a Delphi study to develop a Telephone
Consultation Inventory (TCI) to measure adequacy of assessment.
Chapter 7 Reports the results and discusses the findings of the first part of the experimental
study testing the adequacy of assessment using the Telephone Consultation Inventory.
Chapter 8 Reports the results and discusses the findings of the second part of the
experimental study exploring the effect of the decision support software on the cognitive
processing during telephone consultation.
Chapter 9 Discusses the findings of the studies bringing together the theoretical
underpinning of the thesis and draws conclusions about the effect of the decision support
program on the assessment processes. Limitations of the studies are identified and discussed
together with the areas identified for further research and development. The thesis concludes
with a summary of the findings and the contribution made to knowledge.
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CHAPTER 2: TELEPHONE TRIAGE IN A&E — IDENTIFYING THE
DEMAND
2.1 Introduction 
Chapter one identified the considerable rising demand for A&E services including the use of
A&E for information and advice over the telephone. This chapter reviews literature exploring
the broad context of telephone consultation. An overview of both International and United
Kingdom (UK) specific literature relating to the provision of telephone advice from the A&E
department is given. Literature from outside the NHS and the UK has been included to
broaden the context of the study, identifying issues that are relevant both to the study and the
development of telephone consultation in the UK. The review considers the telephone as a
method of delivering health care, the demand for telephone advice in the A&E department,
the accuracy and reliability of patient assessment, approaches to formalising telephone triage
through standardization with protocols and methodological issues pertaining to the study of
telephone consultation. Gaps in the literature are identified. Difficulties with the
methodological approaches in previous studies are outlined and the implications for further
research identified.
The literature used in this review was identified using the following databases:
CINAHL - 1982 -1999
Medline (on line)- 1983 -1999
PsycLIT (journal)- 1987 -1999
The search words used were - telephone, telephone advice, telephone consultation,
telemedicine, remote access, telephone triage, ambulatory care, decision making, assessment,
clinical judgement. Relevant reports, papers and books cited in papers accessed, were also
reviewed and included. Only papers written in English have been included, relevant studies
written in other languages may have been omitted. The databases, ClNAHL, Medline &
PsycLIT were selected to ensure that a broad range of literature was obtained. CINAHL and
Medline were used particularly to identify clinically related papers; with CINAHL
broadening the search from solely medical applications. PsyscLIT was used to identify
literature relating to decision making and cognitive psychology. A broad range of years was
used to identify papers that were of historical as well as contemporary relevance. Although
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only 12 years were covered in the searches, seminal papers were identified through accessing
work cited in the more recent publications so that key work from the earlier years was not
lost.
2.2 The telephone as a method of providing health care
The use of the telephone in the provision of health care is not new, the first recorded use
being to assess croup symptoms in a child at night (Lancet, 1879). It has had particular
importance in primary care for a number of years (Hallam, 1989; Studdiford et al., 1996),
and there is now growing interest in its wider application (Glasper, 1993; Rao, 1994; Calman
1996; Summersgill, 1997). Given that over 90% of United Kingdom households have a
telephone (OPCS, 1994), and the wide availability of public telephones (Offtel, 1993),
telephone consultation appears likely to become an increasingly important means of
accessing or augmenting current health care provision. There is growing interest in telephone
consultation as a form of health care in the UK (Glasper, 1993; Rao, 1994). The provision of
public access to telephone advice has been highlighted to be of particular importance and the
piloting of a free phone emergency care helpline to the general public has been suggested
(Calman, 1997). The impact of such a service is unknown but may serve to reduce the
number of calls received by the A&E department for telephone advice.
The telephone is currently being used to support health care in a multitude of ways. These
include: consultation; telemedicine; helplines; ambulance priority dispatch and triage. The
following sections will outline these applications and consider the implications for health
care delivery.
2.2.1 Telephone Consultation
Telephone consultation has been developed as a primary source of care, follow up service
and as an adjunct to service provision. Examples include: an advice line following discharge
from a neonatal unit (George et al., 1994); health visiting (Angel et al., 1990); oncology
(Nail et al., 1989); orthopaedics (Smith et al., 1995); post discharge follow-up (Riley, 1989;
Siegal, 1992); rehabilitation (Garland, 1992); midwifery (Kelley & Mashburn, 1990); breast
feeding (Gilhooly & Hellings, 1992); coronary care (Dewar et al., 1991); preoperative and
postoperative care (Wachter, 1995); follow-up of patients after discharge from A&E
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(Rakowski et al., 1994; Riley, 1989; Allen, 1997); telephone assessment and advice in
general A&E (Knowles et al., 1984; Egleston et al., 1994; Crouch et aL, 1996 a) and
ophthalmic A&E (Stetson, 1986; Marsden, 1996).
Telephone consultation has been a regular part of general practice in the UK for many years.
Recent increases in demand for 'out of hours' care has placed general practitioner systems
under considerable strain (Hallam, 1994). Telephone consultation as a means of managing
this demand is increasingly popular (Marsh et al., 1987; Hobday, 1988; Nagle et al., 1992;
Gallagher et al., 1998). In recent years the organisation of primary medical care in the out-of-
hours period has changed with the establishment of general practitioner cooperatives (groups
of GPs or practices combine to share the out-of-hours calls) with 98% of these offering
telephone advice (Jessop eta!., 1997). Marsh eta!., (1987) identified that 59% of calls could
be managed by telephone advice in the out-of-hours period. Gallagher et al., (1998) in their
study of nurse provided telephone advice to patients calling to request a same day
appointment with the GP identified that GP workload was reduced by 54%. 25.7% of calls
were dealt with by telephone advice alone, 21.6% of callers being invited to attend a face to
face consultation with a nurse (Gallagher et al., 1998). In a recent randomised controlled trial
of nurse provided telephone consultation nurses managed 49.8% of calls in the intervention
phase safely and effectively without referral to a general practitioner (Lattimer et al., 1998).
With the increasing demand on primary medical services and the new primary care groups
(DOH, 1998) telephone consultation in the general practice setting is likely to become an
increasingly important means of delivering health care (Lattimer & Crouch, 1999).
In areas other than primary medical care the use of telephone consultation is still in its
infancy in the UK. It is more established as a means of health care delivery in the United
States of America (USA) (Strain & Miller, 1971; Troutman et al., 1991; Poole eta!., 1993;
Lippman, 1995), Canada (Wilkins, 1993) and Scandinavia (Marklund et al., 1991). There is
also increasing interest in other countries, such as Australia (Fifield, 1996; Fatovich et al.,
1996, 1988; Edmonds, 1997) and Israel (Sher eta!., 1994). In the USA it is estimated that 12-
28% of primary health care is delivered via the telephone (Yanovski et al., 1992). Medical
advice 'hot lines' are prolific with more than 1 million calls being made to such services per
month (Purello eta!., 1993; Troutman eta!., 1991; Poole eta!., 1993, Infonim, 1991).
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2.2.2 Telemedicine
The information technology revolution has enabled the development of telemedicine.
Telemedicine is an expanding area of practice. It is described, in its broadest sense, as
"transmittal of medical information from one place to another" (Swett et al., 1995), and is
commonly associated with the 'high tech' transfer of images or video linked consultations.
Telemedicine has been heralded as an advance that provides equity of service to patients who
would otherwise be disadvantaged by distance from a specialist; many aspects of medicine
can now be delivered at a distance using new technology (Swett et al., 1995). Telemedicine is
being applied in many areas of health care delivery for example: dermatology (Perednia &
Brown, 1995); radiology (Scott et al., 1995) midwifery (Clark, 1996) district nursing (Orr,
1995) and nurse practitioners in minor injury clinics (Jennett et al., 1995; Darkins et al.,
1996).
Although considerable interest is being shown in this area of healthcare provision, some
argue that telemedicine is "dominated by advanced communication technology looking for
health applications" (McLaren & Ball, 1995). It is suggested that there has been insufficient
evaluation of the clinical and cost effectiveness of telemedicine, and there is a need for
clinical trials to validate its effectiveness (Tanglos, 1995; Perednia, 1995).
2.2.3 Telephone Helplines
The telephone is also used as a primary means of providing information and support to the
general public, through telephone helplines. Telephone helplines are used to access
information about a broad range of health care problems. Many helplines are provided by
voluntary organisations but there is little in the way of control regarding quality of
information given or the expertise of those who are providing the advice. Many needs are
covered by helplines, such as: general health problems (Geddes & Watt, 1993), asthma
(Crone et al., 1993); elderly care (O'Donovan, 1993); incontinence (Norton, Brown &
Thomas, 1995); AIDS (Waller & Lisella, 1991; Henry et al., 1994) and heart disease
(Lindsay eta!., 1995).
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2.2.4 Ambulance Priority Dispatch
Studies have identified that in the UK, USA, Ireland and Sweden the rate of unnecessary
emergency ambulance call out is as much as 40-50% (Morris & Cross, 1980; Fox et al.,
1981; Brismar et al., 1984; Radamaker et al., 1987; O'Leary, 1987; Gardner, 1990;
Pennycook et al., 1991). Victor et al., (1999) using service crews' estimates of whether calls
warranted an emergency response, found that 40% of calls made to the London Ambulance
service could have been handled by another agency. A recent systematic review of the
literature exploring the appropriateness of ambulance usage identified a lack of explicit
criteria by which to judge or quantify inappropriate ambulance usage (Snooks et al., 1998).
Need is not simply related to clinical condition but is influenced by factors such as social
circumstances and the availability of other services (Snooks et al., 1998). Given the 4.8%
increase for England between 1995-1996 and 1996-1997 (DOH, 1997a) a means of managing
the rising demand for ambulance services, whilst identifying clinical need is required. This
has been addressed, to some extent, with the introduction of priority dispatch. The principle
in priority dispatch is to identify and give a rapid response to those in most urgent clinical
need and to ensure that those with non-urgent needs receive care in a timely manner. Priority
dispatch approaches to emergency calls have been developed in the USA (Clawson, 1981;
Clawson et al., 1994; Marsden, 1995) and the need for such systems has been identified in
the UK (Cocks & Glucksman, 1993). The application, sensitivity and specificity of these
systems have recently been trialed in England; little risk of potentially serious under-
prioritisation had been found (DOH, 1996 a; Nicholl et al., 1999). Priority dispatch has
recently been introduced in some ambulance services in England (DOH, 1996 b) and new
target times for ambulance arrival at a scene linked to priority dispatch have been set by the
Department of Health to be achieved by 2001 (Audit Commission 1998). The needs of the
non-urgent group of callers have not been adequately addressed by the introduction of
priority dispatch. Nurse provided telephone advice to callers requesting a 999 ambulance
who have non-urgent needs is now being piloted in the UK in an attempt to meet this need
(Dale & Crouch, 1997; Snooks eta!., 1999).
From the overview provided of the use of the telephone in health care a number of key issues
that underpin the use of telephone consultation emerge. These include the reliance on the
caller's ability to convey the nature of the problem, which in turn relates to the availability of
9
information to make judgements and decisions. From the literature it also appears that one of
the key judgements made, across a number of the applications, is the distinction between
urgent and non-urgent need for health care intervention. The process of assessing patient
need and determining the urgency with which they should receive clinical intervention is
termed 'triage'. The following section will define 'triage' and outline the application of this
process in health care provision.
2.2.5 Triage
The linguistic root of the word triage is in the French verb 'trier' meaning to sort or select
(Rund & Rausch, 1981). Historically the process has been linked to differentiating between
high and low quality goods (Mezza, 1992). The first recorded use of triage in a medical
setting dates back to the Napoleonic Wars, where Napoleon's surgeons assessed casualties,
treated those in immediate need 'in-situ' and evacuated the less severely injured for delayed
treatment (Rignault & Wherry, 1999). The process of triage in the modern A&E setting is
used to 'sort' patients in terms of their priority, ensuring that those with life threatening or
potentially life threatening injuries or conditions are identified and treated first (Woolwich,
1999). Triage was implemented in North America during the early 1960's in response to
increasing demands on the service by patients with non-urgent needs. It was introduced in
this country in the 1980's (Blythin, 1983; Yates, 1987). The Patient's Charter (DOH, 1991)
formalised the requirement of a system of prioritisation. Triage is now viewed as integral to
the provision of a high quality service as a means of establishing immediate contact between
patient and nurse and initiating care (Crouch, 1994). Triage is identified as a grey area
between medicine and nursing in that the focus of the reasoning process is the dimension of
urgency and that the decision is not necessarily based on a medical diagnosis (Leprohon &
Patel, 1995).
McDonald and colleagues identified that evaluation of the triage process ranged from
anecdotal reflection to a sophisticated randomised controlled trial, and assert that more
research is needed to support or refute the claims made for triage (McDonald et al., 1995).
Virtually all A&E departments in the UK now practice some form of patient assessment or
triage. Considerable variation in the number of categories, the nomenclature used and the
time frames attached to triage scales were found in the UK. This led to the development of a
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national triage scale (Crouch & Marrow, 1996). The aim of the national triage scale is to
facilitate a greater understanding of the changing patterns of injury and enable meaningful
comparisons between the work of different departments (Crouch & Marrow, 1996). The
principles of triage have been applied to patients who telephone the department for advice
(Knowles & Cummins, 1984; Singh et al., 1991; Buckles & Carrew-McColl, 1991). The
area of focus for this thesis is telephone triage in the A&E Department. The following
sections will describe the development of telephone triage and review studies that have
explored the demand for telephone advice in A&El.
2.3 Telephone triage in the A&E department
The key components of telephone triage are assessment of patient need by gathering pertinent
data; identification of life threatening or potentially life threatening problems; identification
of the most appropriate form of health care provision and when appropriate providing advice
for self care and patient education (McGear & Simms, 1988; Corcoran et al., 1988; Fan,
1993; Leprohon & Patel, 1995; Dale et al., 1995). The following sections will address a
number of questions relating to telephone triage in A&E:
1) What is the demand for advice?
2) Who calls for advice and what are they calling about?
3) What advice do they receive?
4) How is the service perceived by the public?
5) How accurate are the assessments and judgements made?
2.3.1 What is the demand for advice?
There is considerable demand for telephone advice in both paediatric and general A&E
departments documented in the literature from the early 1980's. This demand is evident in
the UK (Molyneux et al., 1994; Kernohan et al., 1992; Egleston et al., 1994; Singh et al.,
1991; Srinivas et al., 1996; Crouch et al., 1996 a); the USA (Knowles & Cummins, 1984;
Wheeler, 1989) and Australia (Fatovich et al., 1996; Edmonds, 1997). A number of studies
exploring the demand for telephone advice and the reasons why people call have been
'The terms telephone triage and consultation are used interchangeably. Triage requires assessment of need,
callers calling for advice cannot be advised until the nature of the problem is identified. The process of
assessment, triage and advice giving takes place in the consultation.
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published. Table 1 (p 13-14) presents a summary of the key characteristics from the relevant
international literature on telephone triage in A&E. As can be seen from Table 1 (p 13-14)
there is considerable variation in the daily number and length of calls received by A&E
departments. The demand ranges from 5.4 (Crouch et al., 1996 a) to 27 calls per day
(Molyneux et al., 1994) with length ranging from 3 (Kernohan et al., 1992) to 34 minutes
(Molyneux et al., 1994).
A recent national study of telephone advice provision from A&E reported the average
number of calls received per day across the UK was 15.5 (median 12; quartiles 6, 20) for
weekdays and 21.0 (median 17 quartiles 10,29) for weekends (Crouch et al., 1999). These
figures, however, were based on individual unit estimates of demand where 20.6% (78) of the
respondents stated that their staff did not routinely document calls for advice. The figures
quoted may thus be an underestimate of demand. Extrapolation of the data from this study
suggests that A&E units throughout the UK deal with just under 2,000,000 calls for advice
each year (Crouch et a/.,1999). This is a hidden part of the A&E workload with only 5.4% of
departments surveyed including the provision of telephone advice in their workload demand
figures (Crouch et al., 1999). There is general agreement that telephone consultation places
additional pressures on nursing and medical staff (Molyneux eta!., 1994; Dale et al., 1995).
2.3.2 Who calls for advice and what are they calling about?
Three studies of general A&E departments (Egleston et al., 1994; Crouch et al., 1996 a,b;
Srinivas et al., 1996) suggest that just over a third of calls were made by the patient,
indicating that nearly two thirds of the calls were made by a third party. However a study by
Singh et al., (1991) identify two thirds of the callers as the patient themselves, the reason for
this variance is not immediately apparent but may be attributed to differences in the
populations served by the departments (Table 1 p 13-14). In studies looking at paediatric
A&E departments, Kemohan et al., (1992) and Molyneux et al., (1994) identified, not
suprisingly, that most of the calls are from parents (see Table 2 p 15). Table 2 (p 15)
summarises the UK studies showing the relationship of the caller to the patient.
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Table 2. UK studies showing the relationship of the caller to the patient.
Caller
461010.11411*-PAEDIATRI
Kemohan et
al., 1992.
(n=494)
% of calls
"
Molyneux
et al., 1994.
(n=764)
% of calls
GENERA
Singh et al.,
1991.
(n=155)
% of calls
Egleston et
al., 1994
(n=104)
% of calls
Crouch et
al., 1996
(n=597)
% of calls
Srinivas et
al., 1996
(ri=150)
% of calls
Patient - 64 34 39.5 36
Parent 71.2 89 - 46 35.2 38.7
Relative
other
- 7 28 - 11.2 8
Spouse - - 6 6.1 9.3
Other - 2 8 18 8 8
The influence of a third party in the decision to call A&E is identified in a number of
studies (Singh et al., 1991; Kernohan eta!., 1992; Molyneux et al., 1994; Dale eta!.,
1997). Those influential in the decision include: staff at the GP surgery (Kernohan et
al., 1992); the general practitioner (Singh et al., 1991; Kernohan et al., 1992;
Molyneux et al., 1994); another hospital (Molyneux et al., 1994) or others, such as
teachers, friends or family members (Molyneux et al., 1994). Kemohan et al., (1992)
identify that in 8% of cases the GP contacted the department on the patients' behalf.
The nature of calls has been categorised broadly in 3 different ways:
1. Type of incident, such as medical problem or accident/trauma (Singh eta!., 1991;
Egleston eta!., 1994; Edmonds, 1997)
2. Presenting complaint, such as poisoning/ingestion, stings (Knowles & Cummins,
1984; Kernohan et al., 1992; Molyneux et al., 1994; Crouch et al., 1996 a,b;
Srinivas eta!., 1996)
3. Urgency (Knowles & Cummins, 1984).
Given the different classification systems used it is difficult to identify the main
clinical reasons for calls across the studies.
From the review of the literature it appears that the majority of callers used A&E as
their primary source of information, although a number of callers reported previous
contact with the health care professionals regarding their presenting problem (Singh et
al., 1991; Kemohan et al., 1992; Molyneux et al., 1994; Dale et al., 1997). Where
contact with the GP had not been attempted, A&E was considered the most
appropriate place to call by the patient (Kemohan et al., 1992; Molyneux et al., 1994).
Other reasons given for calling A&E included the perceived lack of availability of the
15
GP or the expectation that the delay in being able to see the GP would be significant
(Dale et al., 1997).
2.3.3 What advice did they receive?
As can be seen from Table 1 (p 13-14) there is considerable variation in the disposal
of the call. Generally callers were either given home care advice/reassurance, or
advised to attend A&E, see their GP, see a dentist or see another agency. Across the
studies there was a considerable range in the advice patients received with the
percentage of callers being given home care advice ranging from 13% (Fatovich et al.,
1998) to 50% (Kernohan et al., 1992). There is similar variation in the percentage of
callers advised to attend A&E ranging from 27% (Crouch et al., 1996 a) to 64.4%
(Egleston et al., 1994) and to see their GP from 14% (Egleston et al., 1994) to 36%
(Crouch et al., 1996 a).
In terms of meeting the objectives of telephone triage outlined in section 2.2.6, it
appears that a considerable proportion of callers are managed with home care advice
alone or directed to services other than the A&E department. Although these studies
did not consider compliance, for example whether the caller acted on the advice, it
appears that many callers were redirected to other services according to the perceived
urgency of need.
2.3.4 How is the service perceived by the public?
Where patient follow-up studies have been conducted, patients have generally
expressed satisfaction with the service with 100/104 (96%) (Egleston, 1994); 137/150
(91.3%) (Srinivas eta!., 1996) and 169/197 (86%) (Dale eta!., 1997) of callers either
satisfied or very satisfied. Although high levels of satisfaction with telephone advice
are reported, some users are dissatisfied (Patel et al., 1997). However, marked
differences in terms of patient compliance have been reported. Egleston et al., (1994)
report a compliance rate of 99/104 (95%) with advice given and patient outcome,
although the methods of assessing compliance are not made explicit. Discrepancies
between being advised to attend A&E and actually attending have arisen (Kernohan et
al., 1992; Molyneux et al., 1994; Srinivas et al., 1996). Similarly discrepancies
between advice documented being given to the patient and their subsequent recall
have been reported (Dale et al., 1997). There were differences in the methods used in
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patient follow-up: a postal questionnaire (Egleston, 1994), a review of records of
attending patients (Kernohan et al., 1992), and telephone follow-up interviews with
callers (Dale et al., 1997). The advice given was taken as the documented advice; no
attempts to validate this information with more objective data have been made.
Limitations of the studies reviewed in sections 2.3.1 — 2.3.4
There are a number of limitations that should be considered when interpreting the
studies reviewed. Examination of Table 1 (p 13-14) reveals diversity in study design,
the classification of clinical presentation and the time frame of data collection making
comparison between studies problematic, only one study (Crouch et al., 1996 a,b)
used a recognised system of classification (International Classification of Primary
Care, Lamberts et al., 1993). Comparison between studies is further confounded by
the nature of departments studied (for instance, paediatric and general), the types of
population served (differences in socio-economic factors) and variation in the
geographical areas served. The studies reviewed identified considerable variation in
the time period over which call data were collected, ranging from 10 days (Singh et
al., 1991) to 5 years (Edmonds, 1997). However, they provide a useful profile of
demand.
Considerable demand for advice has been identified in this review and reveals that it
is probably a far greater component of the A&E workload than traditionally
recognised. This has implications for the quality of service provided in the A&E
department and human resource issues in terms of the nursing staff required to
adequately provide the service. Perhaps more importantly, there is a clinical
imperative to ensure that the assessment conducted and advice given is accurate and
that patients will not be harmed. The accuracy of assessment and judgements made
will be considered in the following section.
2.3.5 How accurate are the assessments and judgements made?
There have been a number of studies exploring the accuracy and adequacy of
assessments made during telephone consultation both in primary care settings and
A&E departments. Summaries of the key characteristics of these are shown in Table 3
(p 18-22).
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Two main approaches have been used to assess adequacy and accuracy, firstly
subjective opinion and secondly by objective measures using inventories, scores of
predetermined items. These approaches are explored in the following sections.
Objective measures
The second approach to assessment of the adequacy and accuracy of 'triage' focuses
on the development of inventories or checklists of the topics that should be discussed
or considered for a presenting complaint (Perrin & Goodman, 1978, Sloane &
Egelhoff, 1985). Studies using this method have identified a marked variation in the
number of questions asked before management advice is given both within and
between study sites (Ott et al., 1974; Isaacman et al., 1992; Yanovski 1992; Aitken et
al., 1995; Widger, 1995). However, obtaining an adequate history is not necessarily
dependent upon asking all of the questions on a predetermined list (Yanovski et al.,
1992). The notion of critical areas that should 'materially influence the physician's
decision' has been proposed (Yanovski et al., 1992), similar in approach to a
theoretical maximum or weighted score to establish a value estimation for the items
(Perrin & Goodman, 1978). Other methods used have been to follow questions laid
out in national guidelines or current literature to form a standard against which a
process can be measured (Yanovski eta!., 1992; Evans eta!., 1993).
A number of limitations to the checklist or process scores approach have been
identified. For example process scores may only go some way to exploring the
adequacy of telephone consultation, a checklist implies that each component is of
equal value. However, the literature suggests that individuals may use 'forceful
features', in other words personally relevant items of information to act as keys to
their decision making (Bordage et al., 1990). The presence of context specific
cognitive strategies for gathering and organising information has now been recognised
(Groen & Patel, 1985). These are developed through experience and form the basis of
domain specific expertise (Crow et al., 1995). These structures allow the 'experts' to
limit the amount of information searching and filter out irrelevant material (Patel &
Groen, 1991; Leprohon & Patel, 1995). This implies that not all information is of
equal value. These studies identify the need to explore both 'how' judgements and
decisions are made and 'how adequate' the assessment process is.
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The estimation of the adequacy and appropriateness of the assessments made range
from 50% (Brown 8z Eberle, 1974) to 74% (Evans et al., 1993) of the calls reported.
Inadequacies in the assessment of callers are highlighted by several studies. One study
found that inadequate advice was given in 16 out of 36 calls, and was often based on
very little information about the patient (Aitken et al., 1995). In one case, for
example, just the age of the infant was asked before the caller was advised to manage
the problem at home. Inadequacies were also identified with a simulation of a patient
with myocardial ischaemia when 56% (n =
 46) of nurses failed to ask any questions
about the caller or the presenting complaint; only 9% of the callers were advised to
call the emergency services (Verdile eta!., 1989).
Variation in the adequacy of assessment has been identified across a number of
presenting complaints including adults and children and a range of presenting
problems from fever to chest pain (Ott et al., 1974; Brown & Eberle, 1974; Perrin &
Goodman, 1978; Yanovski et al., 1992). Both intra- and inter-professional
differences between the depth of assessment are apparent (Brown & Erbele, 1974;
Perrin & Goodman, 1978; Isaacman et al., 1992; Evans et al., 1993; Yanovski et al.,
1992; Sloane et al., 1985). Differences were identified between junior and
experienced physicians, with experience proving beneficial in assessment and
decision making (Sloane et al., 1985). Nurses are more likely to give appropriate
advice than reception staff (Rupp et al., 1994). One study found nurse practitioner
performance during telephone consultation was more effective in terms of patient
assessment, history taking and disposition than experienced paediatricians and house
officers (Perrin & Goodman, 1978). Further work is required to ascertain the link
between history taking, assessment, judgement and outcome of the call.
2.3.6 Experience and Decision Making
In several studies differences in consultation style, content and length were identified
between levels of clinician experience and the assessment and advice given to the
caller (Ott et al., 1974; Brown & Eberle, 1974; Greitzer et al., 1976; Perrin &
Goodman, 1978; Sloane et al., 1985; Isaacman et al., 1992). Perrin & Goodman,
(1978) discuss their observations of the "mind snapping shut" phenomena, where the
professional has decided what is wrong with the patient and the most appropriate
management plan early in the patient encounter, sometimes before any history has
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been obtained beyond the presenting complaint. Yanovski et al., (1992) sought to
study the role of experience in decision making and to see if experienced physicians
when compared with less experienced physicians demonstrated superior telephone
triage skills; they found no relationship between either the quantity or quality of
questions asked and the length of experience.
Earlier studies, however, suggest that increasing experience is related to a reduction of
time spent, and number of questions asked, during the assessment or problem solving
part of the call with greater time spent on management aspects (Greitzer et al., 1976;
Perrin & Goodman, 1978; Sloane et al., 1985). While there is no evidence that
deficiencies identified in assessment are rectified by experience or training (Brown &
Eberle 1974; Greitzer et al., 1976; Ott et al., 1974), the validity of the approaches
used and the notion of 'completeness' being an indicator of good decision making are
thought by some to be questionable (Sloane et al., 1985; Yanovski et al., 1992).
2.4 Formalising telephone consultation
It has been suggested that formal protocols/guidelines should be used to improve
patient assessment (Verdile et al., 1989; O'Brien & Miller, 1990; Isaacman et al.,
1992; Evans et al., 1993) and better or specific training should be adopted (Brown &
Eberle, 1974; Perrin & Goodman, 1978; Wood, 1986; Crouch,1992; Peters, 1994;
Aitken et al., 1995).
Protocols or clinical guidelines are terms used interchangeably in the literature in
relation to telephone assessment and advice. Texts containing such protocols have
been published (Schmitt 1980; McGear & Simms, 1988; Brown, 1989; Woodke,
1992; Marshall & Ruedy, 1993; Moulds, Martin & Bouchier-Hayes, 1993; Wheeler
& Windt, 1993) and protocols have also been developed for use in individual
institutions (Broome, 1986; Brennan, 1992; Stegar Osterhaus, 1995). The methods
and process of protocol development are made explicit (Brennan, 1992; Marklund et
al., 1990), although little or no evidence is presented about the evaluation of such
protocols or guidelines in clinical practice and their effect on clinical decision making.
Several studies report the use of protocols in the form of binary decision algorithms
(branching decision trees directing the flow of questions based on yes/no responses)
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in the triage of patients in face to face triage (Slay & Riskin, 1976; Wilson et al.,
1981; Berman eta!., 1989; Brillman et al., 1996) and in telephone triage (Levy eta!.,
1979; Strasser eta!., 1979; Wachter eta!., 1999).
Levy et al., (1979) describe the development and field testing of 28 protocols for
paediatric triage in both a Health Maintenance Organisation (HMO) and an
Emergency Department in the USA. Two non-qualified individuals applied the
protocols over the phone. In both these settings a higher referral rate to hospital
facilities, than judged necessary by a clinical panel, was noted with the clinical
assistants using the protocols (Levy eta!., 1979). The study of Levy eta!., (1979) has
a limited sample of two health assistants who were specially selected and trained, the
effects of the training and characteristics of the individuals on decision making over
the protocols was not examined. Berman et al., (1989) evaluated a computer based
binary algorithm system used by non qualified personnel in an emergency department.
A re-triage rate of 1.26% was identified indicating high sensitivity (98.7%).
Specificity was not determined as a false positive rate for one of the arms of the trial
was not measured. Berman et al., (1989) conclude by suggesting that computer guided
protocols used by minimally qualified individuals are effective. Strasser et al., (1979)
conducted a controlled clinical trial of health assistants providing telephone triage
calls in a large emergency department. There was a 16% difference between groups in
terms of referral to hospital, with the treatment group (using the protocols) referring
more children to hospital than the control group (consisting of physicians and nurses).
However, the researchers using questions taken from nationally recognised guidelines
to examine the content of the consultations, identified deficiencies in the assessments
made by the control group. In the control group of 76 calls concerning upper
respiratory tract infections (URTIs), there was no mention of fever (19%), duration of
symptoms (21%), age (11%) and in 79% of cases presence of other medical problems.
Considerable variation in practice has been noticed between physician, nurse and
computer based triage. Brillman et al., (1996) in their study comparing non qualified
individuals using a previously validated computer driven algorithm system (Berman
et al., 1989; Wilson et al., 1981) with nurse and physician triage found considerable
variation between the three groups. There was greater agreement between physician
and nurse triage than with physician and computer software. Considerable variation
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in the approach to triage should be noted. The physician, although given the
opportunity, did not examine the patient rather the decision was made on the basis of
a review of the nurse documentation. Similarly, the cross over nature of the design
could have exposed the patient to the types of questions they were likely to be asked
the second time leading to earlier disclosure of salient information.
The literature reviewed in chapter 2 has identified weaknesses in the assessment
process during telephone triage. Greater consistency in terms of triage decision has
been demonstrated with non-qualified individuals using binary algorithm protocols.
However, the trials of the protocols have been limited to the sites of their
development, or host sites. When the same protocol systems have been evaluated in
other sites, the results have not been so favourable. An example would be the
evaluation of the AMOS system (Berman et al., 1989) in a site other than the host
site; significant differences were observed with over and under triage (Brillman et al.,
1996). It seems that the exportability of protocols is questionable. From this literature
it is not clear what the effect of a binary algorithm approach will have on nurses'
assessment and decision making. The following section will explore the use of
algorithms by nurses in telephone consultation.
Farrand et al., (1995) found considerable resistance to formalising nurse's decision
making in the Emergency Medical Services (EMS) system in Montreal. They
identified a tendency for professional judgement to override decision support tools
that did not allow flexible processing of information provided spontaneously by the
callers. They also found that the choice of a single protocol for each call to be
unnatural for professionals who could spontaneously integrate, in parallel, multiple
aspects of a problem. When attempting to formalise nurses decision making
processes using artificial intelligence, the complexity of the decision making process
was revealed. Analysis of the accuracy of the decision making using an expert panel
and review of 1006 calls revealed almost perfect sensitivity with telephone triage
(decision whether to send EMS resources or not) and specificity rates of 0.55. The
researchers found that there was a necessary compromise between sensitivity and
specificity in different cases and that decision times were related to the urgency of the
call suggesting that professional nurses have a sophisticated optimisation process in
judgement (Farrand et al., 1995). Their observations are confirmed in a recent
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simulation study of nurse utilisation and compliance with protocols for telephone
advice (Wachter et al., 1999). Wachter et al., (1999) found considerable variation in
protocol selection between nurses when presented with the same cases and poor
interrater reliability in final disposition advice. There was a difference in protocol
selection with an average of 3 different protocols being used by nurses to make a
disposition in each case. In one case (asthma) where all the nurses used the same
protocol to arrive at a disposition, the 12 nurses reached 4 different dispositions. The
findings of this study do not support the assumption that protocols result in
standardisation, indeed Watcher et al., (1999) results indicate that 'nurses did not
reliably choose the same protocol in a given case and did not reach the same triage
endpoint even when they followed the same protocol'. The study by Watcher (1999)
was experimental, using actors to play the part of patients with the cases being
delivered to nurses in their own homes, it could be questioned in terms of the
ecological validity of the simulation. However, it could be argued that the assessments
and judgements were being conducted under optimal conditions, without the pressures
of time and other responsibilities. Watcher et al., (1999) claim that theirs is the first
study to evaluate protocols outside the place of inception and confirm problems with
protocol export.
The constricting nature of protocols on professional assessment and judgement
alluded to by Farrand et al., (1995) is confirmed by the post triage questions by
Watcher et al., (1999). 58% of the nurses described feeling confined by the protocols
and that in half of the consultations they believed the protocols forced them to focus
on irrelevant information. Deviation from protocols was not uncommon with 42% of
nurses admitting to deviating at least once from the protocols during the consultation
(Watcher et al., 1999). It appears that nurses are reluctant to override their
professional judgement just to follow protocols (Poole et al., 1993; Watcher et al.,
1999). These findings confirm the observations identified in Chapter 1 of the poor
utilisation of protocols in clinical practice.
2.5 Methodological Issues
A limiting factor in a number of the studies reviewed is the lack of methodological
rigour in the design and validity of the simulations presented. Explicit information
about the development and validation of simulations is generally lacking, with the
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exception of Sloane et al., (1985) and Aitken et al., (1995) who used vignettes
validated in a previous study.
Issues about presentations of simulations were rarely described such as the objectivity
and preparation for the role of the individual presenting the simulation. In the studies
reported in previous sections simulations are presented by the researchers (Yanovski
et al., 1992; Evans et al., 1993; Kunkler & Mitchell, 1994); trained simulators (Sloane
et al., 1985; Wachter et al., 1999); technicians (Isaacman et al., 1992); and mothers
(Brown & Eberle, 1974). The status of those presenting the simulations is not
mentioned in others (Perrin & Goodman, 1978; Verdile et al., 1989; Crouch, 1992;
Widger et al., 1995). In the studies presenting simulations to practitioners in clinical
practice, issues relating to ecological validity (how representative the simulation or
experiment is of 'real' practice) are seldom acknowledged (Rock et al., 1987). The
development and piloting of the simulations are rarely discussed and information in
terms of preparation and training of the caller is poorly addressed. The ways in which
the simulation have been presented, taking into account the time of day and how,
where and when the call would normally be handled, are important factors in
establishing 'ecological' validity (Lamond et al., 1996).
Other methodological issues concern the timing when consent to participation in the
study was obtained. The length of time from agreeing to participate in the simulations
ranged from one week (Sloane eta!., 1985) to three months (Rupp eta!., 1994). Given
that participants were forewarned of the study the behaviour of the individuals waiting
to receive calls may have been altered. The authors argue that a delay of three months
is sufficient for the subjects to forget that they were to be exposed to a simulation
(Rupp eta!., 1994).
There are a number of further issues that need to be considered with the literature
reviewed (see Table 3, p 18-22). In summary these are:
1. Many of the studies are small scale (Crouch, 1992; Brown & Erbele, 1974; Ott et
al., 1974)
2. Sites were not systematically sampled which could lead to a non-representative
sample (Crouch, 1992; Yanovski et al., 1992)
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3. The criteria used to assess accuracy have not been validated (Aitken et al., 1995;
Kunkler & Mitchell, 1994; Verdile et al., 1989)
4. It is unclear the extent to which studies undertaken outside the UK are applicable
to the NHS.
Despite the methodological limitations identified the literature suggests that the
accuracy and adequacy of telephone consultation could be improved.
2.6 Discussion and Conclusions
Summary of issues that emerged from the literature:
1. Issues relating to demand
• the use of telephone consultation in health care is increasing;
• the demand for telephone advice in A&E is poorly understood;
• no accurate measure on the number of calls received by A&E departments;
• little understanding of the main clinical presenting complaints;
• telephone triage is predominantly a nursing role;
• a considerable percentage of callers are managed with self care advice;
• little is known about patient outcome.
2. Issues relating to the accuracy and reliability of telephone triage
• the assessment of the caller is often inadequate;
• judgements appear to be made too early in the consultation;
• patient simulation is used in studies of telephone advice but little attention is paid
to the ecological validity of the simulations;
• retrospective subjective judgement is often used to assess accuracy and adequacy
of assessment;
• there are a lack of objective measures from which to judge/assess/evaluate the
accuracy and adequacy of assessment;
• further research is required to determine whether assessment can be improved.
It appears that there is considerable demand for telephone advice in A&E. However,
there is no accurate measure of the demand, calls are often not recorded and this area
of work remains hidden in the overall pattern of demand for A&E services (Crouch et
al., 1999). There is little understanding of the main clinical reasons causing patients to
call due to the lack of a standardised classification system. A third to two thirds of
calls (for advice) are made by individuals other than the patient (third party calls),
which has implications for assessment, since not only is the nurse not able to see or
touch the patient, in many cases s/he does not speak to the patient.
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Studies of telephone triage reveal that a considerable percentage of callers are
managed without needing to attend hospital and that it is a role almost exclusively
performed by nurses. Formal educational preparation for performing this role is
inadequately addressed (Dale et al., 1995). Training for telephone assessment and
advice giving has been addressed to some extent in the USA (Wilkinson, Sansby &
Leaning, 1991; Wood, 1986) and Sweden (Marldund, Silfverhielm & Bengtsson,
1989) on a hospital or regional basis. However, in the UK this is not part of the
medical or nursing undergraduate curriculum (Glasper et al., 1993; George et al.,
1994). Specific educational packages have now been developed and piloted, although
they are not yet in widespread use (Woodley eta!., 1995; Crouch eta!., 1997).
The literature reviewed in this chapter has identified deficiencies in the assessment of
patients with some authors suggesting that this may go as far as jeopardising the
welfare of the caller. The accuracy and reliability of the advice given is questionable
in a number of the studies reviewed; further research is needed to explore whether the
accuracy of assessment can be improved. It would seem that the judgement about
severity and the decision about outcome are made too early in the consultation
without adequate assessment of need. There is a lack of objective, validated measures
to assess adequacy of assessment and some criticism of a checklist approach arguing
that measures should identify critical areas that influence decision-making. Many of
the studies reviewed have been conducted in the USA in a variety of settings dating
back to 1974. Over 20 years later studies are reporting similar findings and
deficiencies in the UK in terms of informal telephone consultation, questioning the
accuracy and reliability of assessment and advice given to callers (Evans et al., 1993,
Crouch et al., 1996c). There is a clinical imperative to ensure the correct outcome
(the most appropriate form of management at the correct time) for patients calling for
telephone advice.
It appears from the literature reviewed in section 2.4 that formalising the process of
telephone consultation and rectifying the deficiencies in the assessment phase of the
process is not just a case of giving nurses algorithms. An approach that facilitates the
parallel processing of information is required but one that is sufficiently flexible to
prompt the nurse to ask questions but not constrain them by rigid protocol. None of
the studies reviewed evaluating protocols have explored the effect on the
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inclusiveness or depth of the assessment or on the assessment process itself. Further
research is required to 'map' nurses' assessment and decision making during
telephone consultation. Chapter 3 reviews the general approaches to the study of
assessment and decision making and examines specific studies looking at the complex
process of assessment during telephone consultation.
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CHAPTER 3: ASSESSMENT AND DECISION MAKING
3.1 Introduction
From the literature presented in chapter two there appears to be three key stages in
telephone consultation i) assessment of the caller's condition, ii) making a judgement
of how urgently they need health care intervention and iii) making a decision about
where they should receive health care.
It would appear from the literature reviewed in chapter 2 that the assessment of the
patient's condition is fundamental to judgement and decision accuracy. The aim of
patient assessment during telephone consultation is to gather information in order to
reach a judgement of urgency; this then is an example of a problem-solving task. The
theoretical approach to the study of assessment and decision making during telephone
consultation and a review of studies conducted into assessment during telephone
consultation will be explored in the following sections.
3.2 Information processing theory
In order to explore how decisions are made it is important to review the theories
surrounding how we think and decide. The theoretical framework for this thesis
comes from information processing theory (Newell & Simon, 1972). Newell and
Simon (1972) in their theory suggest that humans are processors of information and
that man is an information processing system when he is problem solving. The
information processing system outlined by Newell and Simon (1972) consists of a
memory containing symbol structures, a receptor, processor and effectors. This is
outlined in Figure 1 (p 34). The symbol structures are identified as a set of tokens
(instances or occurrences) connected by a set of relations. These tokens or symbols
are stored in the memory and retained as symbol structures. Newell (1980) describes a
physical symbol system, the contents being symbolic holding information about
something outside of the mind, which they represent. When reasoning takes place the
mind performs transformations on these symbols. Fundamentally, information
processing theory postulates that human reasoning consists of a relationship between
the human problem solver as an information processing system and the context in
which the problem is being solved (the task environment).
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Figure 1. General structure of an information processing system
(Newell and Simon 1972)
Structural limitations to information processing are identified as factors which limit
the amount of information that can be attended to such as the small capacity of short
term memory and the clarity of information, either through intrinsic factors or
extrinsic factors, such as the task environment (Tanner, 1983). The theory postulates
that there is a limit to the human capacity for rational thought and although there is
almost limitless long term memory, short term memory is limited which may affect
our decision making strategy and ability (Miller, 1956).
3.2.1 Organising Information
Miller (1956), in his classic paper about short-term memory in which he reviews
many experiments into human judgement, identifies information in terms of 'bits' and
'chunks'. A bit of information is defined as the amount of information required to
make a decision between two equally likely alternatives. As the number of
alternatives increases so too does the number of 'bits' of information. This is
controlled by a simple rule that every time the possible outcome increases by a factor
of two, one additional bit of information is required. Our capacity to deal with
information seems to be limited to 7 + or - 2 pieces of information. By organising this
input information (bits) into chunks we are able to increase the amount of information
that can be stored at that moment and our capacity to deal with. This process is known
as recoding (Tulving, 1972; Baddeley, 1976) or encoding (Fruzzetti et al., 1992).
This recoding may be in the form of 'semantic networks' (Tulving, 1972) being
interconnected concepts representing semantic relations between the categories and
concepts. Tulving (1972) describes memory in terms of a division between 'semantic'
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and 'episodic'. Semantic memory is knowledge gained through experience, no fixed
point for gaining that knowledge, or no particular event can be attributed to it.
Episodic memory can be related to a specific point in time or place in personal
history, this is also referred to as 'autobiographical' memory (Neisser, 1988; Robinson,
1992).
It is argued that it is not two different forms of memory but different forms of
knowledge, some knowledge although initially fixed to a point or event in time
becomes 'free floating' and therefore would fit into the definition of 'semantic'
memory (Greene, 1987). The distinction is made between active and passive
memory (Greene, 1987), passive memory referring to the knowledge locked in
memory which has to be transformed into active memory to be recalled. This
emphasises the shift from the concept of short-term memory to that proposed by
Baddeley (1986) of 'working memory'. The term 'working memory' refers to the
temporary storage and manipulation of information necessary for a variety of tasks,
and has evolved from the unitary concept of short-term memory (Baddeley, 1992a). A
model for working memory has evolved from the concept of short-term memory,
which has several elements namely: a central executive, the phonological loop and the
visuospatial sketchpad (Baddeley, 1992b). The Central Executive is described by
Baddeley (1992b) as the most important part of the model identifying that the model
is based on work carried out on attentional control. The attentional control model
consists of two levels of operation i) actions that can be controlled by operating a
series of schemata or ii) a Supervisory Attentional System which when presented with
a 'novel' situation or existing habits need to be overridden for example when presented
with danger. The assumption is made that an important function of the central
executive is the co-ordination of information from separate subsystems. These
subsystems are identified as the phonological loop and the visuospatial sketchpad, and
have been referred to as slave systems of working memory (Baddeley, 1986,
1992a,b). The phonological (articulatory) loop has two components firstly a brief
speech based store and secondly an articulatory control process, these are responsible
for maintaining speech based information. The visuospatial sketch pad is responsible
for a similar function with visuospatial imagery (Baddeley, 1986,1922 a,b). Baddeley
(1992a) states that "The concept of a working memory system that temporarily stores
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information as part of the performance of complex cognitive tasks is proving to be
productive".
Newell and Simon, (1972) suggest that 'chunking' information together increases the
amount of information that can be held in working memory. In order to reduce
cognitive overload in problem solving, the subject will use strategies to guide the
search for solutions reducing the number of options needing to be considered
(Winfield, 1998). Garnham & Oakhill (1994) suggest that each problem has three
essential elements: a starting state, a goal state and means of moving, either by a set of
processes or operators, from one state to another as the problem solver moves through
the task. This process of moving between states can be described as a sequence of
mental transformations until the goal is achieved (Huber, 1989). Within information
processing these are known as 'heuristic search strategies' (Newell & Simon, (1972).
These heuristics are expressed as if or then rules and are known as productions. The
problem solver therefore becomes the production system. They suggest that the
productions are stored in long term memory as part of knowledge and their use is
triggered by short-term memory by the situation requiring attention. According to
Newell and Simon, (1972) the mental representation of a problem is known as the
problem space; movement through this space is achieved by moving through a
number of knowledge states. These knowledge states are transformed by applying
mental operators to move from one state to the next, from starting state to goal state
(Garnham & Oakhill, 1994).
Heuristics may be described as guides or rules that are easily applied to make
complex tasks simpler, which may or may not lead to an accurate judgement. Much of
this work has been carried out by Kahneman and Tversky (1973, 1974, 1982) and
centres on three major heuristics, representativeness, availability and anchoring, and
adjustments all of which lead to biases in probability judgements. Kahneman and
Tversky, (1973) identify that people rely on the availability heuristic whenever they
assess the frequency of a situation by using the ease with which those instances come
to mind. Therefore more frequent events, or in the case of telephone consultations,
patient presentations, are more easily brought to mind than the less frequent. The
exception to this is if some relatively infrequent event is particularly notable and
therefore more easily recalled there may be a tendency to generalise from this
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personal experience to the more general population where the experience may not be
representative (Detmer et al., 1978).
Information processing theory is a broad framework and many models of decision
making have been derived from it. The following sections will review the
development of a number of these models in the clinical domain.
3.2.2 The hypothetico-deductive model
The following section describes the application of the information processing theory
to the study of medical decision making. Elstein and Bordage (1988) sought to
explore decision making in the clinical context. Elstein et al., (1978) identified,
during the course of their work, that physicians employed the strategy of hypothesis
generation and testing when involved in clinical reasoning. The investigators
identified that a small number of hypotheses were generated by the physician early in
the encounter who then interpreted data in the light of these hypotheses. These
hypotheses were based on a limited amount of clinical information in comparison to
the end of the consultation. Elstein et al., (1978) describes the process of ruling in or
out hypotheses as more data is gathered until a final conclusion reached. They
labelled this model a hypothetico-deductive model of reasoning.
Elstein et al., (1978) identify four main components in this process:
• Cue acquisition
• Hypothesis generation
• Cue interpretation
• Hypothesis evaluation
Hypotheses can be retrieved from memory using a few cues to link up to the
clinician's long term memory, a particularly salient cue or combination of cues may
bring to mind the hypotheses. Elstein & Bordage, (1988) suggest that two related
strategies are used to generate most hypotheses: association from a cue or cluster of
cues to a set of competing formulations and the association of cues to other competing
formulations. These they suggest are related to the availability heuristic (Kahneman &
Tversky, 1973).
37
The hypothetico-deductive model, however, has been found to be inadequate in the
discrimination between excellent and poor diagnosticians (Patel & Groen 1986).
Bordage et al., (1990) have proposed a knowledge driven model. The principle
differences between these two models is that the knowledge driven model does not
focus on the cues given and interpreted, but on availability and organisation of the
knowledge stored in the memory of the decision maker. This it is argued is the key to
diagnostic thinking. The decision-maker relies on recognition of personally relevant
items of information, called 'forceful features'. These then act as keys to particular
memory structures, which in turn give rise to certain deductions or interpretations. It
could be argued that the 'forceful features' are representative heuristics.
Barrows and Feltovich (1987) have proposed a general model of diagnostic reasoning.
This two-phase approach includes a hypothesis-driven and menu-driven route of
inquiry called the surveillance process and a second phase of information synthesis
with prior knowledge. This information is then internalised to form a representation of
the problem. During the second phase, the hypotheses become better defined and
structured, the enquiry becomes more focused with new information, and a final
diagnosis is reached. It is argued that when medical experts are solving ill-structured
problems in their domain of expertise they formulate an initial diagnostic hypothesis
(usually accurate) obtained from their highly organised knowledge base using forward
reasoning (working forward through recognizing patterns from the information
presented to the hypothesis) (Patel & Groen, 1991). The presence of context specific
cognitive strategies for gathering and organising information has now been recognised
(Groen & Patel, 1985). These are developed through experience and form the basis of
domain specific expertise (Crow et al., 1995). These structures allow the experts to
limit the amount of information searching and filter out irrelevant material (Patel &
Groen, 1991; Leprohon & Patel, 1995). However, when faced with an unfamiliar
problem the expert may rely more on backward reasoning (working backwards from a
tentative hypothesis to the information presented) as the domain specific knowledge
stored in long-term memory may not be sufficient (Leprohon & Patel, 1995).
There are a number of limitations to the exploration of problem solving as a process
involving hypothesis driven search for information. As has already been stated
physicians formulate a small number of hypotheses early in the consultation (Barrows
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et al., 1982; Weber et al., 1993). Although this early formulation appears to be
essential in determining the search for information it may misdirect attention to
irrelevant features or cues leading the clinician away from a search for relevant (or
useful) cues that would otherwise be collected (Elstein & Bordage, 1988). Elstein &
Bordage (1988) go onto to suggest that:
It might be simpler if clinicians were steadfastly to discipline
themselves not to generate early hypotheses at all and thus avoid the
bias they create. For better or worse, however, it seems practically
impossible to reason without hypotheses whenever the database is
complex as it typically is in clinical problems.
Another limitation is identified as the tendency to overemphasise positive findings
suggesting that the data best remembered tend to be those that fit the hypothesis
generated (Elstein & Bordage, 1988). This process is similar to the confirmation bias
where individuals tend to prove the truth of an idea rather than disprove it (Evans,
1989). Elstein et al., (1978) found the most common error in cue interpretation to be
the assignment of positive confirmatory weights to non-contributory findings
suggesting that clinicians actively search for data to confirm hypotheses rather than
rule them out and that early hypotheses may bias the interpretation of data collected
later. Barrows et al., (1982) not only demonstrated the importance of early hypothesis
generation, but the inherent danger of not including the correct hypothesis (in other
words the eventual diagnosis) in the differential diagnosis. This is illustrated by the
finding that of the 96% of physicians whose initial set of diagnostic hypothesis
contained the correct one eventually diagnosed it, compared to 14% who had not
considered it as one of their hypotheses and eventually diagnosed it (Barrows et al.,
1982). Consequently inaccurate early hypothesis generation may adversely affect the
subsequent assessment and diagnosis causing delay in the process. It appears then the
effectiveness of hypothesis generation and evaluation as an assessment strategy is
dependent upon the correct generation of the initial hypotheses and therefore may
have significant limitations.
3.2.3 Application to nursing
An information processing approach has been used to explore decision making in
nursing. Examples include: planning patient care (Corcoran, 1986); eliciting
diagnostic reasoning skill in critical care nursing (Putzier et al., 1985); telephone
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triage (Corcoran et al., 1988; Timpka & Arborelius, 1990; Edwards, 1994); diagnostic
reasoning strategies of nurses and nursing students (Tanner et al., 1987); intuition in
decision making (Benner & Tanner, 1987); developing clinical reasoning skills (Farrel
& Bramadat, 1990) and decision making processes in district nurses (Winfield, 1998).
Nursing is considered to be a problem solving activity with much of the research
based on Elstein et al's (1978) model of diagnostic reasoning. Medical diagnosis and
nursing assessment/problem solving have been closely associated (Baumann & Deber,
1989). Similar strategies for problem solving using the hypothetico deductive model
have been found in research into nurses decision making (Putzier et al., 1985;
Westfall et 1986; Corcoran, 1986; Corcoran et al., 1988; Tanner et al., 1987;
Edwards, 1994; Offredy, 1998; Taylor, 1997). However the similarity between
medical diagnosis and nurses' problem solving behaviour has been questioned
(Fonteyn et al., 1991; Fonteyn & Grobe, 1993; Crow et al., 1995). Studies into expert
critical care nurses' clinical decision making suggest that most reasoning tasks carried
out by the nurses were not aimed at diagnosis and hypothesis generation. Rather, they
sought to distinguish between relevant and irrelevant patient data to enable them to
determine the significance of the data so that they could formulate an overall
treatment plan for the patient (Fonteyn et al., 1991; Fonteyn & Grobe, 1993; Fonte)m,
1995). Similarly, Crow et al., (1995) identify that the purpose of assessment is to
form an evaluation or judgement about a condition, not a diagnosis of a problem and
question "whether the cognitive component of assessment might include different
cognitive strategies from those involved in diagnosis". Important distinctions are
drawn between the purpose of the search for information in both diagnosis and
assessment with the former being the causal explanation of presenting signs and
symptoms and the latter to provide an accurate picture of the patients current
condition. This is a fundamental consideration when exploring approaches to the
study of decision making during telephone consultation where the principle foci of the
decisions are the urgency with which professional intervention is required not a
diagnosis of the problem.
Crow et al., (1995) make an important observation regarding the cognitive strategies
employed in assessment identifying an internally driven search process for the
gathering and organisation of information. Assessments, they argue, are predictive
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judgements rather than final states. It is on the basis of information (gained through
assessment) that a judgement is made about the urgency or degree of care required. It
could be argued then that any error in judgement would lead to decision errors.
Perhaps, more importantly, in terms of assessment the degree and depth of search for
information leading to the judgement need to be considered in the process. The
conclusion drawn by Crow et al (1995) is based on a limited review of the literature
(five studies) that looked at either assessment or judgement in nursing, they do not go
on to empirical testing of their conclusions. However, their work frames important
questions that require further exploration as to the structure of nursing assessment and
its influence on judgement and decision making.
3.3 Nurses' decision making during telephone consultation: a review of the
literature
3.3.1 The nature of telephone consultation
Telephone triage or consultation as an area of study for decision making has a number
of features that may affect the assessment and decision-making processes utilised.
Firstly, there is a sense of time urgency, when a call is received the nurse does not
know whether this is an emergency situation requiring immediate intervention or a
less urgent call. Secondly, the information on which the decision is based is limited
and variable in quality. Thirdly, in many instances a third party, not the patient, will
deliver the information and fourthly, the decision-maker is often relying on verbal
descriptions of signs and symptoms that would normally be observed.
3.3.2 The exploration of nurses decision-making
Nurses' decision making during telephone consultation has been studied by a number
of researchers (Corcoran et al., 1988; Timpka & Arborelius, 1990; Edwards, 1994;
Leprohon & Patel, 1995).
Corcoran et al., (1988) and Edwards, (1994) describe the cognitive strategies used in
assessment in terms of hypothesis generation and evaluation along similar lines to
those found by Elstein et al., (1978) and Tanner et al., (1987). Analysis of the verbal
protocols developed from 'thinking aloud' whilst responding to simulated calls
revealed three types of knowledge used. These were i) factual knowledge (textbook)
ii) practical knowledge (gained by experience) and iii) rules of thumb (Corcoran et al.,
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1988). The knowledge used was described as specific to the domain (triage) and to the
content of the call whereas the cognitive processes are described in more general
terms.
The findings of Edwards (1994) lend some weight to the observations made by Crow
et al., 1995 in that he too notes that the judgements made in the consultation are
likelihood judgements made by balancing two theoretical constructs of the 'most
probable' against the 'worst possible' scenario. Interestingly Edwards (1994) asserts
that the decisions are made using a systematic and identifiable framework, however it
is difficult to see how the framework identified could be classed as systematic. There
are a number of differences in the nature of hypothesis generation described. Edwards
(1994) reports that nurses considered a broad range of components centering around
five major considerations: the most likely cause of the problem; the impact on the
caller; access to health care; the reaction of the caller; and the nurses' perception of
professional vulnerability when making triage decisions. He suggests that these
decisions were made by balancing the 'most probable scenario' against the 'worst
possible scenario' of the patients' condition. Edwards (1994) suggests that the purpose
of hypothesis generation was to seek the cause of the presenting problem
corresponding to a specific medical diagnosis; perhaps more akin to medical decision
making than assessment. Edwards (1994) also describes incidences where nurses were
uncertain of a line of questioning and resorting to general information gathering or
'picture building'.
Timpka & Arborelius (1990) in their study of reception nurses decision making
strategies during telephone consultation used video taped consultations and
'stimulated recall' to draw maps of the consultations. Analysis of these maps revealed
an emphasis on tasks relating to diagnosis and medical management with little time
spent on patient concerns, expectations and ideas. A number of dilemmas were
identified during the consultation; those relating to medical reasoning were the most
common. Nurses described difficulty in drawing conclusions from the data rather than
difficulty in data collection. Timpka & Arborelius (1990) suggest that nurses
employed an uncomplicated decision strategy by following a routine path of enquiry
when dealing with routine problems (most of these consultations were completed in 1
minute 25 seconds). They faced difficulties when data collected did not fit with
42
preformed decision models. Lower inter-rater reliability has been found between
groups of nurses when compared to physicians considering medical problems
suggesting that nurses consider medical problems at a less complex level (de Graaf,
1989). This may not be related to the level of complexity of decision making rather to
what Crow et al., (1995) suggest is the use of different cognitive strategies in
assessment than those involved in diagnosis.
The studies by Corcoran, (1988), Edwards, (1994) and Timpka and Arborelius (1990)
have limited sample sizes of nurses (four, five and five respectively) and concentrate
on assessment with no indication as to whether the outcome reached was appropriate.
The nurses studied were largely 'experts' in the field, making generalisation of these
findings to other nurses problematic. Simulation or hypothetical patient presentations
were used as the principle method of exploring assessment and decision-making
(Corcoran, 1988; Edwards, 1994). The validity in terms of how representative the
cases were of true-life presentations is not addressed. The study of decision making
under experimental conditions may only serve to illustrate optimal decision making
and not reflect 'true' clinical practice. However there are advantages in that this
method allows the same information to be delivered to individual nurses facilitating
some comparison between their decision making strategies.
It would appear that cognitive strategies in assessment are not simply related to the
clinical area (clinical domain) but also to situations encountered within that area
(situational domain). In a study of nurse decision making during telephone triage of
emergency calls Leprohon and Patel, (1995) identify different cognitive approaches
used in the decision making: symptom based, situation based and hypothesis driven.
It appears that these approaches are related to the urgency of the situation and the
accuracy of the decision. Decision accuracy appears to be related to the cognitive
strategy employed in the assessment and decision making. Leprohon and Patel (1995)
identify that decisions were made either on the basis of symptoms presented,
assessment of the situation or a combination of the two, which they call a global
assessment (including medical factors, situational factors such as whether the patient
is alone and psychological factors such as distress). They also identify the use of
problem hypothesis in decision making. All decisions based on a global assessment
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were found to be accurate whereas none of the decisions based solely on a hypothesis
driven approach were accurate.
Leprohon and Patel (1995) seek to explain this fmding:
"Training may explain this difference. As opposed to physicians, nurses
have not been trained to derive medical diagnosis that involve the
generation of hypotheses, but they have extensive training in assessing the
patient's situation, inventorying the resources available, and considering
alternate interventions".
Decision accuracy may also be related to length of experience with more accurate
decisions being made by nurses of greater than ten years experience (Leprohon &
Patel, 1995). Explanation of the assessment and decision making and comparison with
'causal' networks developed by a medical expert to explain fmal diagnosis revealed
discrepancies between the explanation of the nurses and choice of action. The value of
this comparison is somewhat dubious; the purpose of the search for information in the
decision making process may be very different between nursing and medicine, with
medicine focusing on an explanation of the patients presenting problem (casual) and
nursing the provision of an accurate picture of the patient problem or condition.
The cognitive strategy used may also be related to the urgency of the problem, which
can most easily be identified using a symptom-based approach (such as determining
the nature of chest pain). A symptom based approach relies on prior instances, which
can be accessed rapidly via a specific schema, enabling representation of the situation
and collection of information to inform the decision. This symptom based strategy
was used in the most urgent cases, and a more global assessment (global assessment
includes medical factors and situational factors such as home circumstances or
psychological state) in the less urgent cases; decision time was also related to the
urgency of the problem with decision time increasing with decreasing urgency
(Leprohon & Patel, 1995). This increasing decision time is related to more time spent
ruling out the possibility of an emergency.
The studies by Corcoran et al., (1988); Edwards, (1994) and Leprohon and Patel
(1995) identify the use of hypothesis generation and testing in decision making and
that decision strategies and accuracy varied according to task complexity. However,
given the recent study by Leprohon and Patel (1995) it would seem that there are a
number of cognitive strategies involved with assessment during telephone
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consultation and that these may be related to the urgency of the situation. What is not
clear however, is how these strategies are operationalised; whether there is a
sequential process of strategies moving from high to low urgency and whether
decision accuracy can be improved by changing the assessment process in the lower
urgency groups.
Models of decision making such as the hypothetico-deductive model do not appear to
fully explain assessment and decision making during telephone consultation. The
literature reviewed in chapter 2 identified the short duration of most telephone
consultations; assessment and decision making happens within that time frame. It is
suggested that in the natural world, as opposed to an artificially contrived setting,
individuals use recognition of previous events or cases instead of analytical strategies
during rapid decision making (Klein, 1993). Klein (1993) suggests that decisions are
made using a Recognition Primed Decision Model (RPD).
3.3.3 The Recognition-Primed Decision Model
Recognition-Primed Decision models are described as decision behaviour based on
cognitive consideration related to prior experiences in particular situations, rather than
an assessment of trade-offs from a set of possible alternatives or actions (Cooksey,
1996). It is claimed that this theory yields a naturalistic account of the underlying
processes of rapid decision making (Klein, 1993). Rapid decision making occurs in
many different aspects of life and is often associated with life threatening
emergencies. Rapid decision making occurs during normal telephone consultation and
a decision reached with the consultation lasting between 1-6 minutes (Larsen & Ris0r,
1997). Klein, (1993) suggests that in rapid decision making two sequentially executed
cognitive processes are invoked; a situation assessment and then mental simulation. In
broad terms a situation assessment is made when contextual information is linked by a
process of recognition to prior experience (of the decision maker) leading to a
plausible course of action. The likely efficacy of the plausible course of action is then
evaluated by mental simulation (Cooksey, 1996). The RPD model attempts to
describe what people do under conditions of ambiguous information, time pressure,
ill-defined goals, and changing conditions. The process of situation assessment is
thought to comprise four sub-processes: identifying plausible goals; identifying the
most relevant cues to attend to; generation of expectations as to the likely accuracy of
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the situation assessment and identifying the typical action to take. Mental simulation,
the second of the sequential processes, is used to explore whether the proposed action
will work, rather than in other models focusing on the trade-off of possible
alternatives. The model recognises that in high urgency situations the mental
simulation phase may be omitted (Klein, 1993). Klein's (1997) most critical assertion
of the RPD model is that people can use experience to generate a plausible option as
the first one they consider. The RPD model has not yet covered the area of option
generation in problem solving, indeed Klein (1997) challenges the traditional view of
the 'problem space' and the move from problem state to solution state, no alternative
explanation however is offered.
Cooksey (1996) draws some interesting conclusions from Klein's (1993) work and
identifies that the recognition-primed decision model relies on pattern recognition and
prior experience as the 'prime motivator' for the choice of action. The subsequent
choice of action is not necessarily the best choice of action, but rather the first one that
is likely to succeed; the satisficing principle. Mental simulation is not always carried
out as part of the process as the model is associated with rapid decision making and
this may not always be appropriate. In situations where mental simulation is not
appropriate then the first action prompted by the situation assessment is implemented.
The RPD model may account for the high accuracy of symptom based assessment in
call triage in high urgency situations (such as the emergency triage setting Leprohon
& Patel, 1995) where only a few cues are required to identify a problem but may not
account for situations where urgency is not so easily identified as with calls to the
A&E department for advice. The literature reviewed in Chapter 2 identifies the
inadequacy of assessment and errors in selecting protocols to assist assessment. If
protocol selection were taken as proxy for the most plausible course of action and the
identification of the most relevant cues to attend to then Klein's critical assertion of
RPD model could not be supported. The RPD model may only explain, in part, the
cognitive process of assessment and decision making in telephone consultation.
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3.4 Summary of information processing theory and approaches to the study of
problem solving
In summary, it can be seen that the human can be viewed as an information processor,
influenced by both the external environment and internal structures in the form of
information storage and retrieval. Information processing is limited by the capacity of
working memory; the problem solver has to develop strategies to access stored
information to solve the problem and reduce cognitive strain. Problem solving is an
activity which requires movement between goals; there is a mental representation of
the problem, which is known as the problem space. Movement through the problem
space is achieved by transforming knowledge states using processes such as
hypotheses generation or mental operators such as heuristics to achieve goal
resolution.
In the clinical domain a model of information processing in the form of a hypothetico-
deductive model has been used to explain problem solving in both medicine and
nursing. This model centers on the generation and testing of diagnostic hypotheses
during problem solving. Early hypothesis generation was identified in telephone
consultation (Corcoran et al., 1988; Edwards, 1994) and has been found in other areas
of medicine and nursing (Elstein et al., 1978; Putzier et al., 1985; Westfall et al.,
1986; Tanner eta!., 1987).
The similarity between problem solving in medicine and nursing has been questioned
given the differences in the purpose of assessment, with the purpose of the search for
information in nursing to provide an accurate picture of the patient's condition. In
telephone consultation this distinction is fundamental where the judgement to be made
is the urgency with which the individual should receive further intervention not a
diagnosis of the problem. Given the differences in cognitive strategies in nurse
assessment and medical diagnosis, direct comparison with the hypothetico-deductive
model may be of limited value. Indeed, the value of early hypothesis generation has
been questioned, with Elstein & Bordage (1988) suggesting that it would be better for
clinicians not to use hypothesis generation as a strategy, and the findings of Leprohon
& Patel (1995) showing that hypothesis driven searches lead to decision inaccuracy in
high urgency situations.
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The literature reviewed in Chapter 2 highlighted the deficiencies in clinical
assessment during telephone consultation in terms of the inadequate search for
information. Fonteyn et al. (1995) and Leprohon & Patel (1995) identify alternative
models of information processing based on data or symptom driven search for
information and reasoning about the relevance and significance of the data. It has
been suggested that decision support may assist in the processing of information in
complex tasks (Hughes & Young, 1990).
No studies to date have tested the effect of introducing a decision support computer
program on nurse assessment during telephone consultation. The thesis then is set out
as follows:
Assessment is based on the quality of information gathered. The process of
information gathering relies on cognitive searches and reliable/accurate
sources of information. Judgement is seen in this context as a product of
assessment. Therefore good judgement is a product of good information
gathering. The key to accurate information gathering is the search
strategy. The introduction of decision support software will provide a
supportive search strategy for telephone consultation.
Chapter 3 has outlined the general approaches to the study of clinical decision making
and reviewed the literature relating to nurses' problem solving during telephone
consultation. Chapter 4 will outline a cognitive model of assessment embodied in a
computer based decision support program and a study into A&E nurses' assessment
and decision making during telephone consultation conducted to explore the
applicability of the model to the study site.
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CHAPTER 4: TESTING THE APPLICABILITY OF A MODEL OF
ASSESSMENT
4.1 Introduction
Previous chapters have highlighted the demand for telephone advice in the A&E
department and found that calls are often dealt with in an informal manner. The
literature reviewed in Chapter 2 highlighted the inadequacy of patient assessment
during telephone consultation and the approaches taken to formalise the assessment
process. Protocol driven computer systems, using branching binary algorithms, appear
to have considerable limitations, and a more effective approach to decision support is
required (Chapter 2, section 2.4).
A review of studies exploring nurses' decision making during telephone consultation
revealed the complexity of the process (Chapter 3) and that decision support may be
useful in assisting with the process. However, only one model of decision support
described in the literature, the Telephone Advice System (TAS) (Crouch et al., 1996
c), had sought to 'mirror' the normal assessment and decision-making processes of
nurses during telephone consultation. TAS was developed and clinically tested as part
of a larger research project into nurse provided telephone consultation (Crouch et al.,
1996 c). TAS was based on a cognitive model of nurse assessment and decision
making during telephone consultation (developed by the author). The Telephone
Advice System will be used as the intervention in the experimental study to be
described in Chapter 5. The cognitive model was based largely on the telephone
consultation practice of five nurses with domain specific expertise from one A&E
department. The applicability of the model to the study site had not been established.
Chapter 4 reports the findings of a study to test the applicability of the model. The
chapter concludes with a description of the model of assessment developed through
semi-structured interviews and a comparison with the cognitive model embodied in
TAS.
4.2 Applicability of the cognitive model
The study to be described in this chapter sought to explore the insights and knowledge
of the assessment and decision making processes during telephone consultation of
nurses at the study site. The confirmation of applicability of the model was important
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as the aim of the decision support software, TAS, was to complement nurses' normal
assessment and decision making processes. If the components of the cognitive model
are found not to fit with the assessment and decision making processes of the nurses at
the study site, modification of the TAS software would be required before proceeding
to the experimental study.
The following section will provide an overview of the cognitive model embodied in
the TAS software, a full description of the model, the software and the knowledge
elicitation exercises undertaken to develop the cognitive model and build the clinical
content of the software are described in detail in Appendix I (p 188-205).
4.3 The cognitive model embodied in TAS 
Using the methods of knowledge elicitation described in Appendix I (p 188-205) a
cognitive model of decision making during telephone consultation was developed
from interviews with 5 nurses in an inner city A&E department. The cognitive model
is described in terms of the input, process and outcome and presents the components
of the assessment and decision making process. The broad components of the
cognitive model will be presented followed by an explanation of the interactions
within the phases. The broad components are summarised as:
Input	 Elicitation of reason for call
Consideration of patient stated problem
Process	 Confirmatory questioning
Hypothesis generation
Alternative hypothesis exploration
Identification of causal markers (answers or related symptoms,
influencing decision making)
Outcome	 Confirmatory questions to back up decision
Relaying outcome and advice
Negotiation
Close of consultation with caveat (call back if problem
deteriorates).
4.3.1 Inputs
During the initial stage of the consultation the inputs, in terms of patient data, are
numerous and require sifting and sorting to allow the nurse to select the focus for the
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initial line of inquiry. Part of this process involves the elicitation of the reason for the
call. The inputs were identified as caller/patient information in terms of demographic
details, presenting complaint/symptoms and contextual noise (e.g. background, tone
of voice, use of language or environmental information not given directly by the
patient). Elements of the demographic data such as the age and sex of the patient plus
the contextual noise were recognised as influences on assessment and decision
making. Inputs used to direct questions were identified as the patient reported
information of presenting complaint and associated symptoms and responses. In the
modelling it was also recognised that subjective inputs in terms of opinions and
judgements of the professional were variables considered in the decision making
process. The inputs relate to information gathering.
4.3.2 Process
The processing of information is the most complex component; it is the kernel of the
cognitive model. The process elements involve exploring the presenting complaint
and processing the signs and symptoms. Data gathered in terms of presenting
complaint have to be assimilated with pertinent demographic data. Processing the
signs and symptoms appears to involve the generation of a hypothesis as to the nature
of the person's problem. The hypothesis, when generated, is either ruled in or out by
subsequent questioning. Several lines of enquiry may be explored during a
consultation. For example if a patient calls with a pyrexia (raised body temperature) it
will be necessary to explore associated symptoms such as headache, vomiting, cold or
flu symptoms. The alternative lines of inquiry, may be pursued in full or ruled out at
an early stage. This occurs in a form of parallel processing. Part of this process
involves 'matching' the presenting signs and symptoms with cases that have been
seen before using past experience. 'Matching' may generate a further search for
information and take another line of inquiry. The input and process elements of the
model are intrinsically linked and are not necessarily sequential in nature.
The decisions as regards to outcome may be made at any point during the consultation
in response to one or a number of symptoms and physical or psychological
manifestations that are identified. Certain responses or symptom complexes are key
influences in the decision process, and may lead to the outcome in terms of patient
management. It involves the assimilation and reiteration of patient information as part
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of the process of 'building the picture' during the consultation. Assimilation and
reiteration link the process and outcome elements of the cognitive model.
4.3.3 Outcomes
The final part of the consultation is negotiation with the patient about the outcome.
The outcome in terms of decisions was identified as the urgency with which the
patient should receive intervention, where they should receive that intervention and
how the patient should be managed in the interim. The outcome possibilities were
identified as emergency response (999); A&E Immediately; GP urgently (i.e. home
visit or same day consultation); GP or other agency routinely (i.e. a delay of greater
then 12 hours acceptable) or self care management. These outcomes are not mutually
exclusive as some degree of self care management may be provided as an interim
measure until definitive medical intervention occurs.
Although this model is presented in terms of input, process and outcome, not all of the
elements described will occur in every consultation. Nor may they occur sequentially
since key factors such as presenting symptoms or duration of complaint may influence
a decision to go straight to outcome, with very little time spent on gathering additional
input.
Given the perceived deficiencies in assessment the computer based decision support
system was designed to assist in the data gathering (affecting the assimilation and
hypothesis generation) and information matching. The computer program was
designed to embody the input, process and outcome elements of the cognitive model.
The level of decision support was intended to structure and systematise the
assessment of patients, to provide a framework of assessment prompts and suggest
levels of urgency based on presenting complaint, symptoms or symptom complexes.
A full description of the integration of the cognitive model into the software can be
found in Appendix I (p 188-205)
4.4 The cognitive model and Information Processing Theory
The cognitive model described is located in the theoretical framework of information
processing (see Chapter 3, Newell & Simon, 1972; Baron, 1988). Newell and Simon
(1972) view the area of problem solving as the task environment; in this case
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telephone consultation. The problem solving consists of the movement between a
series of states, beginning with a starting state and fmishing with a goal state. The
space between the states is referred to as the problem space. In the case of telephone
consultation the problem to be solved is to determine whether and how urgently the
patient needs a face to face consultation. The starting state would be the receipt of the
call for advice and relates directly to the input stage of the cognitive model as
described in previous sections. The process elements of the model relate to the
movement through the problem space by transitory knowledge states.
During problem solving information has to be received, acquired and handled; this
information comes from external sources such as the patient or caller and from
internal sources such as the processor's knowledge base. The reception of information
occurs in the inputs phase of the cognitive model while the acquisition and handling
of the information occurs in the process phase. As has already been identified, humans
are restricted as information processors by the limitations of short-term memory. In
the case of telephone consultation the information about signs and symptoms are used
to move through the problem space, each answer leading to a knowledge state about
the patient. Limitations of working memory may mean that the nurse cannot
remember all of the states as she moves through the problem space. Using the external
database provided by the decision support program (TAS), these knowledge states can
be recorded and visually seen to remind the nurse of the states which s/he has passed
through. The operators used to move through the problem space are triggered by the
knowledge states. Important operations appear to be matching with previous cases and
'building a picture' of the patient. TAS is designed to facilitate this element of the
model and provide prompts for alternative lines of inquiry that may not have been
activated in the individual who has taken the call. The goal state relates to the
outcomes in the cognitive model.
4.5 Methods and data analysis 
The study to explore the applicability of the cognitive model involved semi-structured
interviews (a qualitative technique) conducted with 16 A&E nurses at the study site
who were to be involved in the experimental study (selection of the 16 nurses is
discussed in section 5.4.1 & 5.5). A brief overview of qualitative research and the
approaches taken to data analysis are provided in this section together with the
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methods used. The process and results of data analysis are discussed along with issues
about the reliability and validity of the findings.
4.5.1 Qualitative research
There are two main approaches to research commonly discussed; these are loosely
termed as quantitative and qualitative methods and are often presented as being
diametrically opposed. There has been, and continues to be, much debate between the
two 'camps' (Silverman, 1993; Mays & Pope, 1996). An inordinate amount of time
seems to be spent by researchers justifying their preference for an approach and
pointing out the deficiency of the other (Field & Morse, 1992). Field and Morse
(1992) suggest that at the most basic level, the distinction between quantitative and
qualitative research is that of theory testing or generation. It is suggested that
qualitative approaches develop theory inductively, and that theories generated may be
rich in meaning to that setting but their generalisability is unknown. Quantitative
research is described as working deductively from existing theories identified from
literature, proposing hypothesised relationships and proposing outcomes. Collection
of data and statistical testing then occur and theories accepted or modified (Field &
Morse 1992). However, it would appear that this differentiation is not widely accepted
and that there is little consensus as to whether qualitative research can or should be
differentiated from quantitative research (Mason, 1996; Silverman, 1993). Neither can
definitions be made in terms of methodological approaches because the four methods
of observation, textual analysis, interviews and transcripts are used in both
quantitative and qualitative approaches (Silverman, 1993). A useful differentiation is
suggested in the 'treatment of data'; whether it is subjected to qualitative or
quantitative treatment (Brealcwell, 1995). The treatment of data is described as
qualitative, identifying what processes are occurring naturally and detailing the
differences in the character of these processes over time, and quantitative, stating
what the processes are, their frequency of occurrence, and the differences in their
magnitude that can be measured over time (Brealcwell, 1995). There are many
approaches to conducting qualitative research (Silverman, 1993; Miles & Huberman,
1994; Mason, 1994) and several taxonomies or classification systems have been
developed (Woolcott, 1992, Tesch, 1990, Jacob, 1987). There are also numerous
approaches to data analysis (Miles & Huberman, 1994).
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Qualitative data, it is suggested, offers many benefits. For example: describing and
illuminating the meaningful social world (Silverman, 1993); building theory (Glaser
& Strauss, 1967; Field & Morse, 1992); generating or revising constructs (Miles &
Huberman, 1994) and providing rich explanations and descriptions of processes
(Miles & Huberman, 1994). Mays and Pope (1996) suggest that the goal of qualitative
research is:
"The development of concepts which help us to understand social phenomena
in natural (rather than experimental) settings, giving due emphasis to the
meanings, experiences, and views of all participants."
Miles and Huberman (1994) argue that it is important to outline preferences when
approaching research. From their perspective they contend that "social phenomena
exist not only in the mind but also in the objective world' and that there are some
lawful and stable relationships to be found amongst them. They go on to justify this
by saying that people construe social phenomena (such as language, decisions and
conflicts) in common ways and that they exist objectively in the world and are
influential over human activity. Essentially it is about how we view the world, a point
made eloquently by Mason (1996) in her loose definition that qualitative research is:
"grounded in a philosophical position which is broadly `interpretivisr in
the sense that it is concerned with how the social world is interpreted,
understood experienced or produced.
The task, then, in qualitative analysis is to draw valid meanings from the data by
practical and communicable methods, giving us knowledge that others can rely on;
indeed the methods need to be credible, dependable and replicable (Miles &
Huberman, 1994). Miles and Huberman (1994) place considerable emphasis on
evolving a set of valid and verifiable methods of capturing the social relationships in
such a way that others approaching the situation will arrive at analogous conclusions.
This requires the researcher to be explicit about the structure of the analysis itself.
Miles & Huberman (1994) take issue with those who consider analysis to be an art
form with intuitive approaches that can leave researchers telling us of the patterns and
classifications from enormous amounts of field data in such a way that it is not
apparent how the final conclusions have been drawn. The approach to analysis they
suggest is that of three concurrent flows of activity: data reduction; data display; and
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conclusion drawing/verification. It was this strategy that was adopted for the analysis
of data generated by the semi-structured interviews. A summary of these three
concurrent flows is given in section 4.6 on data analysis.
The approaches suggested by Miles and Huberman (1994) may be viewed as
'reductionise and inclined to more 'positivist' notions of science. The approach
advocated by Miles and Huberman was selected to make explicit the methods by
which conclusions from the qualitative data were drawn.
4.5.2 Interviews
Interviews are a commonly used technique in qualitative research as a means of
collecting reliable and valid data to answer research questions (Field & Morse, 1992;
Breakwell 1995; Mason, 1996; Mays & Pope, 1996; Parahoo, 1997). Three types of
interview are described: structured, semi-structured or depth (Mays & Pope, 1996).
As in the numerous approaches to qualitative research, the nomenclature used to
describe the approaches varies: Mason (1996) describes them as in-depth, semi-
structured or loosely structured. Other researchers have used a combination of terms
such as 'in-depth focused' or 'in-depth semi-structured' (Nolan et al., 1995). It
appears that the differentiation is in the degree of structure imposed or how 'directive'
(Parohoo, 1997) the interview is and it is argued that some degree of structure in any
interview is inevitable (Hammersley & Atkinson,1983; Jones, 1985).
4.5.3 Semi-structured interviews
The interviews with the nurse subjects were conducted on a loose structure around
three main areas: their experience of dealing with calls for medical/health advice; how
they make decisions over the telephone; and the organisational issues and preparation
for telephone consultation. The first of these aspects explored their usual practice in
dealing with advice calls, their most memorable and/or difficult call and their fears
about telephone consultation. The second aspect explored their judgement and
decision-making processes and the main factors influencing those judgements or
decisions. The third and last aspect explored the main skills and attributes relating to
telephone consultation and how they saw services being developed (a copy of the
schedule used can be found in Appendix III, p 208).
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The three sections consisted of open-ended questions that defined the areas to be
explored. This approach allowed deviation from the question by either the interviewee
or interviewer, to seek clarification or pursue a particular avenue of inquiry with an
individual. Using Mays and Popes' (1996) definition this approach to interviewing
would be classed as semi-structured. These interviews were conducted with the cohort
(n=16) before any intervention occurred and were conducted in their 'natural' setting
of an A&E department. The recruitment of nurses in the cohort is discussed in chapter
5.
4.5.4 Development of the interview schedule
The items for the interview schedule were based on previous interviews and the
knowledge elicitation exercise reported Appendix I (p 188). Items used to explore the
'most memorable call' were derived from interviews conducted previously with
nurses from an inner city A&E department (Dale et al., 1995). Using a memorable
call to elicit information illustrated differences with telephone consultation and face-
to-face consultation and provided information on the cognitive processing during
assessment (Dale et al., 1995).
The elements of the interview schedule which focus on how the nurses made
judgements or decisions are based on those used in a knowledge elicitation exercise
(Appendix I, p 188). The last section of the interview schedule (see Appendix III, p
208) was designed to deal with organisational issues that may have a bearing on the
preceding topics covered. The interview schedule was ordered in a way as to deal with
familiar aspects of telephone consultation first and then to move onto the more
complex aspects of assessment and decision making. The interview schedule was
piloted at King's College Hospital, London by asking 3 nurses to answer the
questions. Suggestions regarding additional prompts, explanations or alterations were
made and incorporated into the final schedule.
4.5.5 Confidentiality
Prior to the interviews, nurses in the cohort were asked to complete a proforma giving
demographic data. Nurses were then allocated a number that was used as a unique
identifier in subsequent analysis and allocation to experimental and control groups
(see Chapter 5). The researcher (RC) held the master list of names and identifying
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numbers. Nurses were assured that the information given during the interview would
be treated confidentially and that the identity of an individual making a comment
would not be attributed to them by name. The opportunity was given at the outset of
the interview for the nurse to withdraw from the study, or any part of it, if they wished
to at any time. They were assured that the tape recorder would be switched of if they
so wished. None of the cohort declined to take part.
4.6 General approach to data analysis
The approach to analysis of qualitative data (described in section 4.5) by Miles and
Huberman (1994) of three concurrent flows of activity: data reduction; data display
and conclusion drawing/verification was adopted for the analysis of data generated by
the semi-structured interviews. A summary of these three concurrent flows is given
below:
4.6.1 Data Reduction
Data reduction is a process that Miles and Huberman (1995) argue occurs as the
researcher frames the questions, conceptual framework and approaches to use before
data collection begins. Data reduction, it is argued, is a part of analysis where raw
data are sharpened, focused, sorted, or discarded in a way that facilitates conclusion
drawing and verification.
4.6.2 Data Display
Data display is an organised assembly of the information that facilitates conclusion
drawing. As with data reduction it is considered that data display is not separate to,
but is a part of data analysis. Methods of display include graphs, matrices, chart and
networks. Miles & Huberman (1995) assert that better displays are an avenue to valid
qualitative analysis. It is suggested that, as with data reduction, creating the display
(deciding which columns and rows and which data should be entered where) is part of
the analytic process.
4.6.3 Conclusion Drawing/Verification
Miles and Huberman (1995) illustrate the concurrent nature of this stream by
identifying that from the start of analysis, the researcher is deciding what phenomena
mean, noting regularities, patterns, causal flow and propositions. Although these
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regularities, patterns or propositions are held lightly and easily refined as the process
continues, they are none the less present. Final conclusions may not be drawn until
data collection is complete. Verification (in terms of whether the conclusions drawn
can be supported by the data) is also considered important, and it is argued that this
may simply be checking out a thought with an excursion back to the field notes, or
through a lengthy review with colleagues. The testing of meanings for plausibility,
sturdiness or confirmability is referred to as validity.
4.7 Process of analysis 
Interviews were transcribed verbatim. A secondary check for accuracy was made by
the researcher listening to each tape whilst reading the transcript. Each transcript was
read on several occasions. The process of data analysis will be reported using the
components advocated by Miles and Huberman (1994).
4.7.1 Stage]
Given that the interviews were semi-structured in nature, questions were asked in an
open format, with interviewees able to respond to those issues that they deemed
relevant. Each transcript was read, and the points made under the questions asked
were recorded. These summaries of points/issues raised were kept as a record for
each nurse. The individual summaries for each nurse were then printed. See example
in Table 4.
Table 4. Summary of stage 1 of analysis
Nurse 3
Normal practice in telephone consultation
Listen to what being said.
When they phone they are anxious
Tend to give a lot of information, not really relevant.
You get the past 6 months history, turns out to be not related.
Need to cut through and start asking them questions.
Like, exact problem, signs and symptoms, anything that has happened really.
Can be difficult, people don't see relevance of the questions asked.
If anxious try and get them to calm down.
Tell them need to ask questions.
Lead them on from questions, answers I'm getting prompts me to ask more.
(You allow them to tell you first of all?)
Yes, depends on how busy you are.
If got time can spend more time.
If busy and stretched come across as fairly short and sharp on the phone.
Literally have to stop them and say what is the problem and deal with it.
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4.7.2 Stage 2
Stage two largely consisted of data organisation. The points or issues raised under the
question headings were brought together, resulting in summaries of responses to
questions rather than responses given by individual nurses to all the questions. Care
was taken to keep the comments attributed to individual nurses together to facilitate a
clear path back to the original transcript and position in the transcript. Data reduction
(in terms of bringing similar comments together) did not occur at this stage other than
summarising the information contained in the transcripts. As can be seen from Table
5 summaries of answers to the same question were brought together for the different
nurses.
Table 5. Example of summary obtained at the second stage of analysis
Nurse 2
Normal practice in telephone consultation
Ask age
Duration
Dependent on whether it's an injury or illness.
If injury, when did they do it.
Have they sought medical attention.
Describe what problem is.
Have they taken pain killers.
At this stage formulating own ideas about, on their responses what the problem is.
If gone over on a joint, ask if there is any swelling, what they can see, any differences.
How feeling.
Just go through when they did it, how they did it, how long had it for, taken any pain killers, sought any
medical attention.
That would be my assessment.
***************************************
Nurse 3
Normal practice in telephone consultation
Listen to what being said.
When they phone they are anxious
Tend to give a lot of information, not really relevant.
You get the past 6 months history, turns out to be not related.
Need to cut through and start asking them questions.
Like, exact problem, signs and symptoms, anything that has happened really.
Can be difficult, people don't see relevance of the questions asked.
If anxious try and get them to calm down.
Tell them need to ask questions.
Lead them on from questions, answers I'm getting prompts me to ask more.
(You allow them to tell you first of all?)
Yes, depends on how busy you are.
If got time can spend more time.
If busy and stretched come across as fairly short and sharp on the phone.
Literally have to stop them and say what is the problem and deal with it.
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4.7.3 Stage 3
At stage three data reduction occurred in terms of an amalgamation of points raised
under the question headings. In this way it was possible to note how many
respondents had identified the same point. Care was taken to ensure that the
identification number of the nurse making the comment or raising the issue was noted.
Although this enumeration served the purpose of identifying common themes it was
also recognised that an individual may make a particularly insightful comment not
identified by others. A decision was taken therefore not to discard comments or issues
raised by just one or two individuals. Again an example of this stage can be seen in
Table 6.
Table 6. Summary of stage 3 of analysis
Summary - Normal Practice
Listen to what is being said (1,2)
Clarify details (Background, Identify problem) (1,7,9,11,13,14,15,16)
If GP could deal with it suggest GP (1,2)
If problem seeing GP, come in (1)
Do not refuse to see people (1)
Describe problem (2,6,11,12)
Case specific (depends what problem is, whether injury/illness (1,9,2,12)
Ask about:
History (5,7,8)
Age (2,5,13,14,16)
Duration of problem (2,5,6,7,10,13)
What has been tried (including taking pain killers) (2,5,7,13,14)
Any swelling (2,9)
What they can see (2)
Location (9)
Pain (9,11)
Condition (11,16)
New Old problem (13,16)
4.7.4 Stage 4
During the processes of data gathering, reduction and display, themes (these will be
discussed in section 4.10) were identified in the data. The summary data from stage 3
were then put into tables and grouped under themes, taking care to maintain a record
of the identification numbers of the nurse raising the issue. In this way a trail was
maintained through the stages to the original transcripts making the stages explicit
facilitated by the identification of quotes at a latter stage to illustrate the emerging
themes. An example of this stage can be found in Table 7 (p 62).
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Table 7. Summary table of nurses' views of normal practice in telephone
consultation in stage 4 of analysis.
_
Respondent N ,Total *
Information Gathering
Clarify details (Identify problem, Background) 1,7,9,11,13,14,15,16 8
Listen to what is being said 1,2 2
Describe problem 2,6,11,12 4
Get a lot of irrelevant information 3 1
Cut through start asking questions 3 1
People don't see relevance of questions 3 1
Answers given lead to prompts 3,4 2
Ask what consider to be relevant questions 4,8 2
Documentation acts like a trigger 5 1
Helps you to ask questions 5 1
Need to find underlying issues 5 1
Have to look deeper than what actually asking 5 1
Questioning style open and closed 8 1
Normally told you what they have done 9 1
Keep probing until tell you 12 1
Picture Building
Need to tell you because can't see them 8,9 2
Trying to draw picture in mind, as to what actually look like 9 1
Trying to get picture in head 9 1
Difficult because can't see them 10 1
4.7.5 Stage 5
The summary matrices from stage 4 were repeatedly read and themes were noted. The
data were then organised into matrices according to the major themes. The respondent
number and originating matrices were noted to make explicit the process by which the
themes were identified. An example of this can be found in Table 8 (p 63).
Following the staged process described the data were analysed and the process by
which the themes were identified made explicit. The processes used for drawing and
verifying conclusions were those of 'clustering' and 'making metaphors'. These are
two approaches described by Miles and Huberman (1994). In terms of clustering,
Miles and Huberman (1994) refer to clustering as forming categories from
phenomenon that appear to go together. It is a natural process in life, in that we
constantly clump phenomenon into categories or classes. Clumping is done in an
attempt to understand the phenomenon better by grouping or conceptualising objects
that have similar characteristics or patterns. Categorization of this type is commonly
referred to in the psychological literature (Rosch & Lloyd, 1978).
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Table 8. Summary of stage 5 of analysis and the theme 'Information gathering'
Information gathering- 	 ' .Res ondent,	,,Originating...
.	 .	 ..Reference to gathering information/asking gitestiOns , NO.
	
W.Tàble',
Clarify details (Identify problem, Background) 1,7,9,11,13,14,
15,16
Normal Practice
Listen to what is being said 1,2 Normal Practice
Describe problem 2,6,11,12 Normal Practice
Get a lot of irrelevant information 3 Normal Practice
Cut through start asking questions 3 Normal Practice
People don't see relevance of questions 3 Normal Practice
Answers given lead to prompts 3,4 Normal Practice
Ask what consider to be relevant questions 4,8 Normal Practice
Documentation acts like a trigger 5 Normal Practice
Helps you to ask questions 5 Normal Practice
Need to find underlying issues 5 Normal Practice
Have to look deeper than what actually asking 5 Normal Practice
Questioning style open and closed 8 Normal Practice
Normally told you what they have done 9 Normal Practice
Keep probing until tell you 12 Normal Practice
Gather as much information (ask questions, take history) 1,3,4,5,8,9,10,
12,13
Reach Decision
General fitness 3 Reach Decision
What condition is 3 Reach Decision
Whether new problem 15 Reach Decision
Living alone 3 Reach Decision
Social set-up 3 Reach Decision
How coping 3 Reach Decision
Find out exactly what is wrong 16 Reach Decision
Build objective, subjective information 9 Reach Decision
Taking further history (getting to right/factual information) 3,5,6,13,15 Making
Judgements
Run through a list of things I ask (like flow chart) 8 Making
Judgements
Think from their perspective (If I were in their shoes) 11 Making
Judgements
Difficult not to ask leading questions 12 Making
Judgements
Quite often relative or patient will give answers that you want to hear 12 Making
rather than what is going on Judgements
Guided questions towards information you need 14 Making
Judgements
Visualisation: Reference to picture or visual image used in information
gathering/assessment
Build up picture with more history 5,6,7,8,9 Making
(patient tells scenario/history, trying to get whole picture of patient Judgements
A framework of pictures (triage framework) 9 Making
Judgements
Other influences (how busy department is) 9 Making
Judgements
Over the phone more complex 12,14 Making
(Can't look at, take pulse, can't see relaxed, loss of visual stimuli Judgements
Need to tell you because can't see them 8,9 Normal Practice
Trying to draw picture in mind, as to what actually look like 9 Normal Practice
Trying to get picture in head 9 Normal Practice
Difficult because can't see them 10 Normal Practice
2 Originating Table refers to the summary Table where the topic was first identified. For example, the
concept of clarifying details was first found in response to the question of normal practice during
telephone consultation, Gathering as much information was first found in response to how they reach
decisions during telephone consultation.
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The second technique used was that of using metaphors to describe the findings.
Miles and Huberman (1994) argue that using metaphors "involves comparing two
things via their similarities and ignoring their differences" and has a considerable and
central part to play in developing theory, achieved by using abstract ideas and
mapping them onto more concrete ones; in a sense we use metaphors to make sense of
our surroundings. Metaphors allow us to pull together several aspects or groupings
into a single generalisation. For instance, in this study, as will be seen in the following
sections, the metaphor of 'building a picture' is used to encompass 'information
gathering', 'visualisation' (another metaphor) and 'putting it together'. Miles and
Huberman (1994) suggest that "The metaphor is halfway from the empirical facts to
the conceptual significance of those facts; it gets you up and over the particulars en
route to the basic social processes that give meaning to those particulars."
4.8 Ensuring rigour in qualitative research
Much criticism has been levelled at qualitative research in terms of the rigour of
approach and objectivity of the research. Indeed, some have gone so far as to suggest
that it is unscientific. Criticisms are on the grounds of the research being anecdotal,
based on personal impressions, strongly susceptible to researcher bias, lacking
reproducibility and generalisability (Mays & Pope, 1996). Approaches to assessing
the rigour of a piece of research have traditionally focused on reliability (consistency
of a particular method in measuring or observing the same phenomena (Parahoo,
1997) and validity (extent to which a measurement truly reflects the phenomenon
under study Mays & Pope, 1996). Each of these concepts will be discussed in general
terms and in relation to this study.
4.8.1 Reliability and validity in qualitative research
It is argued that the concepts of reliability and validity are more closely associated
with quantitative research (Mason, 1996; Parahoo, 1997). Smith & Biley (1997)
suggest that research is evaluated in a traditional 'positivist' manner or as Strauss and
Corbin (1990) call them 'scientific canons'. These criteria of objectivity, validity,
reliability and generalisability, it is argued are inappropriate or undesirable for
qualitative research (Strauss & Corbin, 1990). Reliability and generalisability are
unlikely when the emphasis is placed on the perceptions of the participant in relation
to the situation, social processes and phenomena (Smith & Biley, 1997). Some have
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gone so far as to suggest that for qualitative researchers, "reliability is secondary to
getting to the core of the phenomena they investigate" (Parahoo, 1996). Validity is
still however considered appropriate in a modified form, being achieved by the use of
multiple data sources, methodology and range of participants (Smith & Biley, 1997).
Miles and Huberman (1994) suggest, "The critical question is whether the meaning
you find in qualitative data are valid, repeatable and right". In terms of 'judging' these
qualities they suggest the need to explore standards for the quality of conclusions
drawn, not in terms of rules to be applied but rather the questions to be explored.
Reliability and validity will be discussed in relation to this study using the heading
suggested by Miles and Huberman (1994) of Objectivity-Confirmability, Reliability-
Dependability-Auditability, Internal Validity-Credibility-Authenticity, External
Validity-Transferability-Fittingness, and Utilisation-Application-/Action orientation.
4.8.2 Objectivity/Confirmability
The issue under discussion here is the neutrality of the researcher or the explicitness
of the bias declared and whether others could replicate the study. This is some times
labelled as external reliability (Miles & Huberman, 1994). To address these issues the
site chosen was one where the principle researcher had not worked clinically and was
only known to one or two nurses in the department. The process of data collection,
reduction and conclusion drawing and emergence of themes has been carried out
systematically with each stage being documented to provide an audit trail. The
conclusions or themes that have been drawn can be traced back through the stages to
the originating question and respondent. It is hoped that by presenting the data in this
way the sequences involved are explicit and the whole process could be replicated.
4.8.3 Reliability/Dependability/Auditability
Miles and Huberman (1994) suggest that the underlying issue here is the consistency
and stability of the study process over time and whether things have been carried out
with reasonable care.
The approach taken in this study was to use semi-structured interviews (development
of the interview schedule has been described in section 4.5.4). The schedule used
imposed some structure on the interview ensuring that the same broad themes and
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questions were explored with each interviewee and clarification given as needed. Data
were collected at different times over a period of 3 weeks, and respondents were
asked not to discuss the contents of the interview with colleagues in an attempt to
prevent individuals preparing answers. The sampling of respondents is described in
detail in Chapter 5.
Themes emerged through a careful inductive process of data analysis. This process
enabled reduction of the data, conclusion drawing and the development of themes. In
using a staged approach to developing data display matrices at different stages of the
analysis (an example can be found in the Appendix IV, p 210), the themes can be
traced back to the raw data source and the reliability of analysis can be assessed.
4.8.4 Internal Validity/Credibility/Authenticity
Validity is an important concept in any form of research; in qualitative research it
relates to the extent to which the research findings represent reality (Field & Morse,
1992). Miles and Huberman (1994) refer to validity as the extent to which the findings
are credible to the subjects and readers and how authentic a portrait there is of the
subject under study. The traditional measurement oriented view of validity in terms of
face, content, discriminative, convergent and predictive it is suggested can be replaced
by a view that explores the types of understanding that emerge from the study
(Maxwell, 1992). The taxonomy used to describe the types of understanding are as
follows: descriptive (what happened in specific situations); theoretical (concepts, their
relationships used to explain action and meanings); interpretative (what it meant to the
people involved) and evaluative (judgements of the worth or value of actions or
meanings). In terms of the data generated by the semi-structured interviews the
validity can thus be judged in terms of descriptive, interpretative and theoretical.
The validity of the findings it appears is a matter of judgement. One way to explore
the validity is by checking the meaning and understanding with respondents during
the interview process. The use of semi-structured interviews, it is argued, enhances
validity because respondents can be helped to understand questions or clarify
meanings and that the interviewer is able to seek clarification in answers (Parahoo
1997). Validity can also be judged by how realistic or plausible the account seems to
the reader and how it is linked to data and process of analysis (Miles & Huberman
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1994). An important source of validity is its relationship to the external environment
which will be discussed in the following section.
4.8.5 External Validity/Transferability/Fittingness
In terms of validity it is important to consider the wider context of how transferable or
generalisable the findings are to other settings (Mason, 1996; Miles & Huberman,
1994). There are two principles to consider: empirical generalisability and theoretical
generalisability (Mason, 1996). Empirical generalisability is based on making
generalisations from the sample to the wider population or sample. It is suggested that
in qualitative research the generalisation from a sample is not desirable given that
sampling is not normally based on the statistical representative of the wider
population (Mason 1996; Miles & Huberman, 1994). The sample in this study were
drawn from a district general hospital and subjects were allocated to the control and
intervention groups to ensure that the groups were representative in terms of male and
female, age, and years of experience (see methods chapter). How typical the age,
experience and gender mix of the 16 subjects is of A&E nurses in general is not
known.
Theoretical generalisability (Mason, 1996) consisted of contrast with and comparison
to other work in this area (Edwards, 1998, Lephron & Patel, 1995). The theoretical
generalisation achieved by the study reported in the chapter will be discussed in
section 4.10.
4.8.6 Utilisation/Application/Action Orientation
The final aspect of validity considered under the standards of qualitative work by
Miles and Huberman (1994) concerns utilisation, or to put it crudely, 'uptake' of the
findings. They assert that even though the findings of the study may be valid and
reliable you still need to know what it does for the researchers and the researched. In a
sense it is the 'so what' factor. The findings may be very interesting but who, what
and how do they benefit those taking part in the research and the wider population.
The emerging model from the data analysis of assessment during telephone
consultation will be used to explore the effects of a computer based decision support
program on nurses' assessment strategies and will be reported and discussed in
Chapters 7, 8 and 9.
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4.8.7 Reflexivity
Another approach to establish rigour in qualitative research is that of reflexivity
advocated by Guba and Lincoln (1981) in their discussion of techniques required in
new paradigm research. Reflexivity is a process of constantly reflecting on the
preconceptions, values, behaviour and presence of the researcher on the respondents
in the research setting (Parahoo, 1997). Parahoo (1997) suggests that this is not an
easy task and that it is not always possible to be aware of the effects of preconceptions
on the data collection and recommends finding out whether respondents agree with
the data. To some extent this was carried out in the semi-structured interviews by the
process of summarising the response and repeating it back to the respondent for their
agreement or amendment (when it was not clear whether the respondents meaning had
been gasped).
4.8.8 Summary of approach to data analysis
It is clear from the literature on the matter of reliability and validity in qualitative
research that the 'camp' is divided, with arguments against the traditional positivist
notions of assessing the concepts of reliability and validity. However, Mays and Pope
(1996) point out that qualitative research has often been criticised for lacking
scientific rigour. What is clear from the literature is that rigour in qualitative research
is fundamental. The principle of presenting a clear audit trail (Mason, 1996; Miles &
Huberman, 1994) of how data was collected, transcribed, reduced, analysed and
themes identified documented has been adopted in this study. Using this approach it is
hoped that the readers will be able to judge for themselves whether the reliability of
the approach taken to analysis and the validity of the findings has been achieved.
4.9 Results
Through the process of data analysis a number of themes emerged. The data suggests
that the assessment of the caller/patient is based on a process of 'building a picture' of
the patient. This process seems to involve information gathering by listening, filtering
and asking questions as well as mentally visualising the patient's condition or state.
The two elements of the process will be explored in greater depth.
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4.9.1 Information gathering
Respondents identified that part of the information gathering process involves
clarification of details such as the identification of the caller's/patient's problem as
well as background information illustrated by the following comments:
"I'll try and find out as much as I can of the background of what
they're complaining of what they're, you know... how long they have the
symptoms persisted, what they have already tried..." (N7p. I)
Similarly:
"They ring up and say I've hurt myself'. Well, where did you hurt
yourself?" (N9p.1)
"Sometimes they just come on and blurt it out: 'I've got this pain' and
you say 'Where is the pain?' and you just generally ask them about the
problem they have got and go on from there really." (Ni lp.1)
"Mn...I usually find out their age and if it is a new or an old problem. If
it's like a long-standing medical problem... How long have they had it
for? If they have had any type of treatment for it? If they have seen
anybody for it? Just try and get some background information, really
to see what the problem really is." (N13p.1)
As part of the information gathering process, asking the caller to describe the problem
was another strategy used. The caller's response would determine subsequent
questions.
"They ask for advice and I then depending on what they ask, is where I
go" (N1p.1)
"That is what I tend to do, if they are anxious to try and get them to
calm down, tell them that I need to ask them some questions, and then
lead on from those questions, what answers lam getting, prompts me to
ask them more" (N3p.2)
Asking questions to gather information was a recurring theme, with respondents
describing the need to gather as much information as possible in order to try and get
the patient to tell them what the problem is rather than having to generate a hypothesis
as to the nature of the problem. Specific questions were mentioned during the
interviews that would be used to explore a broad range of clinical issues with
caller's/patient's depending upon their problem or condition (See Table 9 p 70).
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Table 9. Specific questions identified by respondents in the semi-structured
interviews that they would ask during consultations
Ask about: Respondent No..44.4otal 4
History 5,7,8 3
Age 2,5,13,14,16 5
Duration of problem 2,5,6,7,10,13 6
What has been tried (including taking pain killers) 2,5,7,13,14 5
Any swelling 2,9 2
What they can see 2 1
Location 9 1
Pain 9,11 2
Condition 11,16 2
New/Old problem 13,16 2
Loss of sensation 9 1
Loss of movement 9 1
Loss of power 9 1
Can they weight bear 9 1
Limping, hobbling 9 1
Have they been to work 9 1
Whether edges come together 9	 • 1
Signs and symptoms 3,14,15 3
How they did it (what has happened) 2,3,6,9 4
Sought medical attention 2,5,13,15,16 5
Nature of injury/problem 9,11 2
How feeling 2 1
Generally ill or isolated symptom 16 1
Why calling here rather than GP 14 1
What has happened 3 1
One respondent identified that often callers give a lot of irrelevant information so that
there is a need to focus the consultation.
‘,... usually when they phone up they are anxious or they tend to give of a lot of
information which is not relevant. Then you get the past 6 months history, and
then it turns out to be something that's not related to it at all. I think you need
to get them, it depends on how busy the department is, but in the end you need
to cut through and then actually start asking them...questions ....It can be very
difficult because some people just don't see the importance of the questions
that you are asking." (N3p. I)
Similarly another respondent identified that you "have to use guided questions to
steer them towards the information that you need, if you are not getting the correct
information that you need straight away" (N14p.11). Conversely, the danger of
asking leading questions was highlighted by one nurse, who felt that if you ask a
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question the patient or relative will tell you what they think you want to hear, rather
than what is actually going on.
Information gathering is not limited to clinical information. Respondents identified
the need to look deeper than the presenting complaint and explore underlying issues.
These underlying issues relate to how the caller/patient is coping with the situation or
their particular social circumstances such as living alone. These appear to form part
of the information phase of assessment as illustrated by the following comments:
"...I'm also aware that a lot of the time people are not actually asking what
they're asking - there are underlying issues going on that, in actual fact, umm,
you do need to find out those underlying issues ......... And so I think in that
telephone triage - you have to look deeper really than the medical advice they
are actually asking." (N5p.2)
4.9.2 Mental visualisation
The process of mental visualisation was referred to as part of building up a picture of
the patient. This theme emerged predominantly from the exploration of respondents'
normal practice during telephone consultation, and how they make judgements over
the telephone (Summary tables of these themes can be found in Appendix V, p 223).
It would appear that 'building the picture of the patient' includes mental visualisation
of the caller/patient, ensuring that they have the 'full picture', in terms of data to be
gathered, to make a judgement and decision.
Respondents often referred to building mental images of the patient as part of the
process of information gathering. Building mental images appeared to be used as a
compensatory mechanism for the loss of visual cues; one nurse described imagining
the swelling or deformity. The loss of visual cues seems to make telephone
consultation more complex, several of the respondents identified that the caller
needed to tell you much more because you could not see them and therefore made it
more difficult. The mental visualisation process is illustrated by the following
quotations:
"Yeah, it's like a framework of pictures. You can build a picture so you've got
a picture of what the acute injury is. Any sort of previous history, so like signs
and symptoms, any problems ...just like you are triaging you've got the
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subjective information, you have to try and picture the objective information,
imagine the swelling or deformity or whatever there telling you, have you got
any loss of sensation or reduced movement or where the pain is. What sort of
pain it is. I'm just trying to build up the triage framework as it were
(N9p.13)
"I would say over the phone it is probably is more complex because in
the department I can actually see that the patient looks well, unwell, so I
don't have to ask. I can actually look at them and take their pulse and I
can see they're relaxed, they're upset, they got whatever. I can actually
take physical measurements that I can't take over the phone I have to
ask." (N12p.10)
Similarly:
"Right, okay, well, initially a patient will tell you a scenario, will tell
you the story, and then you would need to actually then try and build up
that picture for you with more of a history." (N5p.10)
"Well, you are trying to get a picture of the whole patient. I mean even
if they never tell you that they've got a sore finger and then they tell you
that they're diabetic. That involves a clear symptom and enlarges the
picture." (N8p.6)
The loss of visual cues is also compensated for in the information search by an
increase in the number of questions asked:
"It is more difficult just because you haven't got the patient there
physically, to be able to see to make judgements that you do, with the
skills of being able to see somebody in _front of you... That why I try
and get a lot.... I try to get out of them, the information because i f I
can't see them, need more history to make the decision." (N15P.s7-8)
The mental imagery seems to be context specific in that the nurse may well imagine
the patient sitting in his or her own bed or in the waiting room of the department. One
respondent tried to view it as if she were the patient and what she would want if she
were in her shoes.
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4.9.3 'Putting it together'
Once all this information has been gained how is it used? The interviews revealed a
further stage in the assessment process that will be described under the theme of
'Putting it together'. 'Putting it together' is the process of matching the information
gained in the initial part of the assessment process with past experience. The process
of matching related to both cases seen in the department and previous cases dealt with
over the telephone and is illustrated by the following:
"Well, I guess based on the knowledge that I've gained got, mn...again
from what the patient describes, and so you have seen other patients
with similar things and I suppose also the treatment that other people
have had with similar scenarios." (N16p.7)
"Well, it's through experience. It through what you see every day that
comes into the department. You know what tends to happen to certain
injuries, you know what things tend to be admitted, you know what
things tend to be sorted out here, you know what things the doctor will
have to send back to the GPs and say, 'This should never have come
here in the first place'. (N4p.12)
"Not just practical experience, knowledge and ...how I have dealt with
previous phone calls." (N2p.11)
The process of putting it together had a strong emphasis on experience with 9 of the
respondents identifying experience as an important factor. There was also a feeling
that as general experience increased the easier they found telephone
triage/consultation. Interestingly in terms of using cases they had been involved with
in the department there was little or no mention of the differences in assessment and
the types of information they were using over the telephone. Several of the
respondents referred to classifying problems in terms of knowing which triage group
they would fall into "I mean you could actually virtually look at somebody and know
whether they are to be a red, yellow or green. But it is slightly different over the
telephone and also they're not asking for just a category, they're asking whether they
need to come up..." (N4p.11). In the case of telephone consultation it would appear
that the 'looking' involved in the face to face triage encounter relates to the
visualisation described by respondents in telephone consultation (section 4.9.2).
Categorisation was not just in terms of triage group but also the symptoms and the
history determining how serious the category is.
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Putting it together also involves formulating ideas about the nature of the problem;
one nurse referred to this as making a diagnosis or trying to work out what is causing
the pain and on the basis of this, deciding what their treatment should be. Nurses also
referred to this as deciphering what is wrong or formulating an idea about what was
wrong. Linked to the process of putting it together is the evaluation of information
received.
Part of this assimilation process may involve consultation with others. This may
include other professionals for specific enquires such as overdose or ingestion of
foreign substances or a number of respondents described handing the call over to the
doctor if they felt 'out of their depth'.
When asked direct questions about how they used information to make judgements or
decisions, a number of the respondents found it difficult to immediately articulate the
process. The process was described as instinctive or 'automatic' as illustrated by the
following:
"Well, I suppose, almost like a computer, you go through a thought
process, don't you., you sort of make the judgement on what you have
been told." (N7p.11).
"Umm, I think it basically goes into a computer in my head and it
literally kicks out a set standard answer. "(N4p.11)
Although initially they found it difficult to articulate the assessment process, each of
the respondents went on to describe different parts of the process of assessment
leading to judgement and decision making.
4.9.4 Judgements
The assessment process involved a number of judgements, which appear to form an
important part of the context of the consultation. The judgements made relate to both
the 'condition' (the illness or injury) as well as to the 'caller/patient' with the latter
including judgements about social class and their perceived ability to cope with the
situation.
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4.9.5 Judgements about 'condition'
Judgements about 'condition' related to broad concepts such as 'reason for call',
'severity' of illness or injury and the 'chronicity' of their problem. Respondents had
difficulty distinguishing between a judgement and a decision, for the purpose of the
analysis a judgement was referred to as 'a statement which expresses the nurse's
estimate of someone's condition or situation' (Crow eta!., 1995).
A judgement about the reason for the call, sometimes described as judging what was
wrong with the caller, was identified by a number of the respondents for instance:
"I mean the judgements you are making... is, what is wrong with that patient?
In a way you are trying to diagnose what's wrong with them." (N7p.7)
"What's wrong, how it happened, what the other person can actually see -
swelling, bleeding, anything like that." (N4p.9)
"Injury, illness or the reason they're phoning up to get advice... "(Nip. 9)
Related to this is the judgement of 'severity' which seems to be an important element
in determining outcome particularly in the decision about 'urgency' with which health
care intervention should be sought, illustrated by the following:
"That is one of the essential things to do is to get through to how serious the
problem is...." (N3p.9)
"Immediately you've got to judge what the problem is and how quickly
it needs to be dealt with." (N14p.10)
"I try to establish how severe it is. Whether it needs seeing a doctor
straight away, or seeing the doctor in the afternoon or whether to tell
them to come up here." (Ni lp.7)
What also emerged was that judgements were made about the chronicity of the
presenting problem. Judgements about whether the presenting complaint is an acute or
a chronic problem, seemed to be important in the decision making process regarding
where the patient should receive care. With more chronic problems some nurses
identified that they should be referred straight to general practice. The concept of
chronicity seemed to be related to appropriateness of coming to the A&E department
as illustrated by two of the respondents:
Obviously if they've got a long standing problem that I feel ...or it is an unwell
problem.... I've been unwell for a couple of days, I've got a headache and a
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fever, I feel generally unwell. I say don't come up, call your GP out he is there
to come out to you because, in that case, the judgement is well the patient is
going to have to drag themselves all the way up to us here probably to get told
to go home ..., get fobbed off anyway, so I would rather that they stayed
comfortable at home get GP out to see them.... (N9p.10-11).
Mnn ...whether or not I think it is serious or not? Well again I guess it depends
if they had this problem for a long time the I'm going to think, well, this may
not be something that's an emergency. But if it's something that's just
happened over the last couple of hour's and someone's in trouble and needs to
know what to do. If someone's had the problem a long time then they've
probably been through several avenues before and.... Only hope I'm not going
to think: 'Well, they just ringing me up because their GP is fed up with them
and they want someone else to give them an opinion'. (N16 p.6)
The judgement of appropriateness based on chronicity was referred to as 'automatic';
pain for a week was therefore not an A&E problem. However, it is recognised that the
chronic nature of the problem should not be the only basis for a decision. Indeed the
respondent who made the comment above, went onto qualify that they would need to
ask more questions to explore what had happened and whether this had now become
an 'acute on chronic' problem. Judgements about the condition were inextricably
linked to judgements about the caller or patient.
4.9.6 Judgements about the caller/patient
During the course of assessment there appears to be a number of judgements made
about the caller or patient. It emerged that nurses made judgements about how
'sensible' an individual sounded whether the caller knew how to treat the patient,
whether the caller is panicking or how worried they sound. These judgements appear
to be made early in the consultation; one respondent commented that although one
makes these assessments of the patients it does not actually affect the response that is
given illustrated by the following:
"To a certain extent you assess the person's tone, as in how they are
coming across, are they panicking, are they giving you sensible
information, you make a judgement of the person. I think you do tend to
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and if they sound very sensible, and when you give them, you talk to
them, and they respond you obviously make judgements on that, i.e. are
they sensible enough to make the decision, but then again at the same
time it is always their decision at the end of the day.... Obviously, you
make an assessment of the person but that doesn't usually affect the
actual response that you give." (N4p.8-9)
The judgements on the ability to cope are also made on the basis of how the
individual sounds. This appears to be a form of compensation for the loss of visual
cues. How they sound was identified by one respondent as a means of judging how
much of a problem they have got.
Well you are judging from how they sound as to how much of a problem
you think they've got. If their speaking perfectly normally and then you
assume they are in control of themselves, if they are rambling away at
you then you know they are losing it......(16p..5)
These judgements are made on the basis of tone of voice, accent, vocabulary and
language. As identified in the previous section the tone of voice is used as a
determinant of whether some one is panicking or to see how they are coming across.
.. the first thing I notice, when somebody is talking to me, is their tone.
If they... the way they speak to you either, they're phoning because
they're panicking and they are really upset or they are phoning because
they're not quite sure what to do (N 1 2p.6)
In contrast to the earlier respondent, the subconscious effect of these judgements on
how the nurse/respondent thinks was mentioned.
The accent of the caller was mentioned as a factor in judgement, with one respondent
identifying that because of the local area (being middle to upper class) it is easy to
make that judgement. Accent was related to an impression of which social group an
individual was from, and how that 'sort of conjures up other images in your
mind.., about home environment, things like that' (N6p.6). Social class or group was
also related to language or vocabulary and particular patient groups such as gypsies.
This is illustrated by the following:
You shouldn't be judgmental and we are told that we are not supposed
to be but you can't help it sometimes. If you get somebody who phones
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up, I mean the typical one is someone whose command of English, I'm
not saying they are foreign but of lower social class, someone i f I can
use the term gypsy that type of family...I think because that type of
person has got a slight reputation of hospital misuse, sometimes it can
be difficult  not be judgmental". (N3 p. 8-9)
Speaking a foreign language was perceived to be related to a lack of understanding
and a corresponding lack of ability to cope with the situation.
Judgements about the caller or patient are not contained to just the presenting
complaint or reason for call, they are made about the caller, their education or how
sensible they sound, judgement of social class and their ability to cope with the
situation.
4.9.7 Influencing factors
The interviews revealed a number of factors identified as being influential in the
assessment and judgement process of the consultation. These factors related to the
caller/patient characteristics, nature of the problem they were ringing about,
professional or environmental factors. The following sections will outline these
factors in greater depth.
Respondents most frequently identified determinants such as how competent they
sounded and the state of the person or how they were coming across on the phone as
influential in their assessment and judgement.
"I suppose the degree of urgency that I think comes from the patient
and their tone and the information that they give me ......The tone, you
still got people, who are very panicked" (N15p.6-7)
"How ...you think they come across on the phone. Whether you feel that
they would be able to deal with whatever situation they are ringing you
about and also the nature of the injury really." (N1 Op.6)
These influencing factors were again based on the language used, how they sound,
whether they sound like they would cope with the situation or the state of the person.
The age of the patient seems to be an important influencing factor, particularly if the
patient is a child. Respondents identified that dealing with calls about children caused
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anxiety, not only for the professional but for the parents, and that they were likely to
bring them into the department rather than take the risk of leaving them at home. The
anxiety evoked is illustrated by the following:
I don't take chances with children either because ......, they go down
very quickly. So it my experience of nursing children and being able
to see one come in and an hour later being moribund.., but you know, if
they... and really, that's why we have a lot of children come to the
department because nobody wants to take the risk; the parents don't
want to take the risk, they just want to check; the nursing staff will
always say well, I hope they do, 'come up'." (N7p.17)
"Children...I think children, unless again it something that is really
trivial, that is obviously no problem. I don't necessarily like telling
Mums that it is OK not to bring your child. Do you know what I mean?
'Cos children are so quick and plus mums get very upset... They need
the reassurance more than the kid does." (N12p.10-11)
These quotes also provide another illustration of the process of relating patients they
are dealing with over the phone to those they have seen in the department.
One respondent commented that patients have their own agenda when calling "...you
will get some patients that, all they want to do is come to hospital and nothing you are
going to say to them is going to make that any better" (N5p.13).
Other influencing factors discussed were problem specific relating to the severity of
what had happened or the urgency with which they felt the problem should be dealt
with. Certain conditions or presentations such as chest pain, head injury, asthma or
abdominal pain were mentioned as being influential in this process:
"There are a few conditions as well that I just think there's no room for
chance so, a chest pain, for instance, I would never say, 'Wait'. I would
usually say, 'call your GP'. If it's cardiac chest pain, I'd just say, 'Call
an ambulance' or get somebody to bring you up, depending on the
severity." (N7p.16)
"mmn and again the medical/surgery problems, whatever, head
injuries ...depending how acute things were um children who had
79
vomited three or four times or whatever have to be admitted to
hospital., mn., breathing difficulty  as well asthmatic..." (N9p.14)
Lack of knowledge about some of these conditions seems to be an influencing factor:
"Things that I think I don't have that amount of knowledge on. Like the
abdominal pains. They are always quite difficult to assess." (N13p.10)
The environment in which the consultation takes place was an important factor in the
decision making process. Factors such as local knowledge of services and the
likelihood of GPs from different practices going out to visit were identified. Five of
the respondents described the workload of the department as an influencing factor.
How busy the department was seemed to influence decisions in two ways. Firstly
busyness affected concentration and the amount of time that could be spent on the
consultation. For example, one respondent described her strategy of dealing with the
situation "For me, anyway, i f I don't sit down I'm on the move. And so i f I sit down
I'm actually able to say, `Okay, now you have my full attention. ...For me, sometimes,
it's easier just to switch off and phone calls, they need you to do that." (N5p.14-15).
Another respondent identified that how relaxed you are may be related to how
'judgemental' you are "if you are nice and relaxed and you've got plenty of time then
you are less judgemental, you are not so quick to make decisions to write somebody
off" (N3p.8-9).
The second feature of busyness affecting decision making was the 'waiting time' in
the department. This may influence the decision as to whether to advise the caller to
come up or not; if the department is quiet then they are more inclined to say to the
caller to come up. However, when the department is busy then respondents described
trying to encourage patients not to come up or even 'stall' them; on occasions
exaggerating the waiting time:
"How long is your waiting list?' and I tend, and this is honestly, I tend
to over exaggerate what the waiting time is. So i f I had an hour and a
half's waiting time I would have a tendency to say, I have a two hour
waiting time but I'm afraid that could go up or it could come down
depending on, you know, how many emergency cases I get in'."
(N5p.14)
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Waiting time was also used as a means of determining how serious a caller perceived
their problem to be. If they are advised to come up having been told that it will be a
three hour wait and they still come up then, as one respondent reasoned, 'in their mind
it is serious enough'. Similarly if the department is busy then they are likely to
encourage the patient to try and manage the problem at home and review the situation.
This is dependent on the presenting complaint, for instance parents of a child having
had a febrile convulsion would be advised to bring them up regardless of a 6 hour
wait to be seen because they would be assessed in the department and given a high
priority anyway. Indeed, one respondent argued that no matter how busy the
department was they would never turn anyone away.
The time of day that the patient called was also mentioned as an influencing factor,
particularly with calls regarding children. There was a greater inclination to call the
GP out rather than drag the child out of bed and bring them to the department. One
respondent, perhaps tongue in cheek, said that the weather influenced her decision-
making.
Professional factors related to the influence of the respondents' own knowledge and
confidence and the awareness of litigation. One respondent identified the importance
of the relationship between knowledge and confidence and that knowledge was the
more important of the two: "...you can be completely ignorant and have loads of
confidence and give out loads of wonderful advice that's completely wrong and no
good to the patient." (N4p.14). This respondent went on to say that her lack of
confidence lead to her questioning herself more and that she was much more likely to
tell patients to come to the department if there was any doubt.
4.9.8 Fears in telephone consultation
Fears relating to the nature of telephone consultation were identified as a main
influencing factor in the assessment process. Similar fears were also expressed
relating to decision-making accuracy and the patient's condition. The fears related to
the assessment process, decision-making accuracy and the patient's condition.
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Fears in the assessment process centred on the inability to illicit information or the
accuracy of the information gathered. The fear of 'missing something' or not asking
correct and relevant questions was identified, illustrated in the following examples:
"If I haven't picked something up and I've given the wrong advice. For
example, there was a Mum that phoned up and her daughter presented
with flu-like symptoms and just at the back of my mind, there's always
this meningitis, cos you do hear that they go down so quickly, the
bacterial type and umm, I went through stiff neck, photophobia,
relieved by painkillers and ummm, she hadn't had any of those
symptoms but I'm always a bit worried and that's always slightly of
concern." (N2p.7)
".. when you think you have given all the information, put the phone
down and then realised you haven't. That's quite worrying. 'Oh...I
should of said this or I should have asked that and you haven't. I don't
know why. Maybe because we haven't got any pre-set questions to ask
the patient.... You ask certain things and sometimes you forget
something and then next time, 'Oh I must remember that'. And they you
forget another important bit of information." (N1 lp.6)
The fear of either misunderstanding what the caller might be saying, the caller
interpreting it wrongly, or the caller not giving the full story was also brought out by
respondents illustrated by the following:
, 
I .. something they are not telling me. They are only giving me part of the
information and because I'm not there or can't see them, I can't pick up
on it. And therefore I'm giving bad advice. 'Cos they're not actually
telling me something that is important" (N12p.5)
In relation to decision making accuracy over half the respondents identified the fear of
making a mistake and giving wrong or inappropriate advice. This fear related
particularly to those patients who they had not advised to attend the A&E department.
Again this fear related to the loss of visual cues in the assessment process, the 'not
being able to see them' seems an important influence on the decision making process.
This is illustrated by the following:
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"Well that you don't give the wrong advice. Obviously you can't tell
exactly the injury or whatever they are asking about and whether
perhaps you think 'Oh perhaps it was a wasted journey for them'. (N10
p. 3-4)
"Giving wrong advice. Mnn... that would be the main one because it is
so difficult to assess without actually being able to see what is going
on" (N1 4p .9)
Fears were related to increasing litigation and concern that patients would not get the
support required if they were not advised to come to the A&E department.
The consultation process also seemed to be influenced by fears about the patient's
condition. These related to the sudden collapse of the patient or sudden deterioration
of their condition.
"You could have something that goes drastically wrong. The patient's
condition could deteriorate. You know the typical ones, the ones who
say, you say come up to A&E., and you think...maybe something will go
wrong and they should have called an ambulance" (N3 p.6)
Fears were not related solely to physical collapse but also to those suffering
psychological trauma and those living alone. The theme of fears and the effect on the
consultation process identified that nurses took steps to minimise risk in order to
reduce the fear of 'getting it wrong'.
4.9.9 Steps taken to minimise risk
The assessment process appears to be influenced by factors other than the presenting
complaint or associated symptoms. As mentioned earlier in the chapter, external
considerations such as the workload in the department are influencing factors.
Looking at the aspect of fears during telephone consultation has given a further
insight into factors affecting decision making. This is in the form of strategies or
steps taken to reduce the risk of getting it wrong, not solely so that the patient is
protected but partly as a mechanism to protect the nurse from 'come back' or
complaint. This is demonstrated when respondents talked about erring on the side of
caution, covering themselves or covering their tracks.
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"But I nearly always end up saying, 'see your GP or come up' so I
always feel I've covered my tracks and covered my back sort of thing."
(N2p.7)
"But then again, you know. I wouldn't want them to say 'well, the nurse
told me it was all right and it wasn't. So I think you have to cover
yourself' (N1 Op.3-4)
Respondents also described the use of the caveat 'if unsure or you are worried, come
up and we will see you'. Sometimes there appeared to be a conflict between what they
know they should advise and the particular circumstance of that call. For instance in
the case of a child:
"I think you have to be very careful about what you say and it is better
to err on the side of caution that it is to be, to know in your heart, in
actual fact that the advice you want to give is this, you know this
particular advice because of the signs and symptoms and history etc.
but in actual fact, listening to the mother, the mother is more anxious, I
mean she will accept what you are saying to her but it is probably
better for you to cover yourself So I'm aware that at times I do tend to
err on the side of caution." (N5p.7)
4.9.10 Outcome of assessment and judgement: the best course of action
The outcome of the assessment and judgement process is deciding the best course of
action; what they need to decide based on the information gathered. Four main
courses of action emerged from the data in the form of decisions that need to be taken
(the numbers in brackets refer to number of respondents who identified that outcome):
1) Is a face to face consultation needed? (11)
2) Can they be managed by advice? (6)
3) What is the urgency with which they need an intervention? (7)
4) Where should they receive care? (10)
Although the courses of action are presented in a numerical form this does not
represent a hierarchy.
In terms of determining whether a 'face to face' consultation is required, questions
such as whether the caller/patient needs to 'see' someone or whether they need to be
seen in person were being explored. This choice, or course of action, seems to be
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closely related to the decision about whether they can be managed by advice alone.
Questions about the adequacy of the advice they were giving and whether they will
need to seek further advice or assistance were being asked. This course of action was
also related to the type of advice; one respondent identified that it was not always
medical advice that was wanted, some of the advice was of a very practical nature
gained through experience as a mother for example.
The best course of action in terms of where the caller/respondent should receive care
appears to be a choice between A&E, general practice or treatment at home. Part of
the decision process seemed to include a judgement by the nurse about whether the
problem could be "sorted out" by the GP. Deciding the best course of action related to
whether they needed to be seen immediately or urgently; put quite simply by a
number of the respondents do they need to be seen now or later!
4.10 Discussion
What emerges from this study is that the assessment process appears to be made up of
a number of components namely: information gathering through "building a picture",
putting it together, judgements and influencing factors.
4.10.1 Information gathering through "building a picture"
This component of the process appears to be a compensation for the loss of visual
cues in telephone consultation. It is a metaphor used to describe the process of
information gathering through questioning, listening and focusing the consultation
and mental visualisation of the caller. It would appear that these are concurrent flows
of activity that 'build' on each other. Edwards (1998) and Marsden (1999) in their
work looking at the reasoning strategy used by nurses during telephone consultation
identify visualisation of the patient as an important component of the reasoning
process. Edwards (1998) suggests that nurses use two forms of visualisation;
visualising the pathology, and visualising the person. In terms of visualising the
pathology Edwards (1998) suggests that nurses build a picture of the severity and
cause of the problem by eliciting data from the patient in order to ascertain the actual
or potential threat to the client's physiological well being. The process of visualisation
includes ascertaining normal state, visualising patient behaviour and visualising the
events that lead up to the incident. The latter, Edwards (1998) suggests, is part of the
contextualisation of the problem. Edwards (1998) also suggests that nurses use
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visualisation of the person to build a picture of what they are like through gaining
background information such as age or level of distress. Marsden (1999) describes the
strategy of 'getting a picture in their head' and trying to prove or disprove it with
questions.
The findings from these semi-structured interviews suggest that these data are
collected as part of information gathering through questioning as well as visualisation.
The cognitive model, the results of the semi-structured interviews and the work of
Edwards (1998) identify that building a picture of the patient is a fundamental part of
the process of assessment. It would appear from the data that building a picture of the
patient is more complex than just the process of visualisation or mental imagery of the
caller/patient. It involves information gathering through listening and questioning,
data sifting through a process of eliminating spurious information and cutting through
to ask the right questions.
This process of visualisation or mental imagery is an important component of problem
solving. In the psychological literature this is referred to as the mental models theory
and has been developed within the information processing framework (Garnham &
Oakhill, 1994). Much of the work on mental model theory has been attributed to
Johnson-Laird (1983). Mental model theory suggests that we try to form a mental
model of a situation and derive tentative conclusions from that model (Baron, 1988)
and that this vague model is transformed to a more specified model and eventually the
model is used to plan and execute a solution (Holyoak, 1983). Garnham and Oakhill
(1994) suggest that it is easier to work with mental models of familiar situations than
models of unfamiliar situations or abstract problems that require consideration of
more than one model. Similarly, people prefer to retrieve models from memory, rather
than manipulating or drawing conclusions from models in short term working
memory, which they find difficult (Garnham & Oakhill, 1994).
It appears then that the mental model is refined during the process of problem solving.
The existing model can be refined when context specific knowledge of the task is
gained (Jungermann et al., 1988; Radvansky et al., 1990). New models can be formed
and considered when new information is found if it does not 'fit' with the existing
mental model (Radvansky & Zacks, 1991; Rodrigo eta!., 1992). The data presented in
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this chapter and previous work by Edwards (1998) suggests that mental models are
built during telephone consultation based on previous, or familiar situations, such as
patients they have 'seen' in the department with similar problems. There is also
evidence of transformation of these models through the process of 'building the
picture' by gathering data to support or refute the model built. There are also marked
similarities to the work of Elstein et al. (1978) in terms of the hypothetico-deductive
model of clinical reasoning and its components of cue acquisition, hypothesis
generation, cue interpretation and hypothesis evaluation (See, Chapter 3, section
3.2.4)
This study has identified that the loss of visual cues requires the nurse to search for a
greater amount of information to inform the assessment than in the face to face
setting.
4.10.2 Judgements
Another component of the assessment process is that of judgement which appears to
form an important part in providing the context of the consultation. Judgements relate
to both the medical/physical conditions, in terms of severity and chronicity, and the
caller/patient in terms of their ability to cope with or to understand the problem
situation.
The data revealed that judgements were made about appropriateness or legitimacy of
attendance, judgements that have usually been ascribed to face to face consultations in
the A&E department. The concept of the 'inappropriate attendee is a recurrent theme
in the A&E literature and has been the subject of ongoing international debate for
over 150 years (Dale, 1998). The concept of 'inappropriateness' relates to the belief
that certain types of patients are seen as undesirable in the A&E department, resulting
in suggestions of control over who uses the service (Crouch, 1999). The literature
suggests that people attend A&E for a variety of reasons including such factors as the
perceived availability of their General Practitioner (GP), patient perception of the
urgency of the problem, the perceived need for x-ray or other investigations, and
following advice from friends or family (Cliff & Wood, 1986, Singh, 1988, Dale et
al., 1991). It has been identified that many of these patients have primary care needs
(illnesses/condition that could be optimally managed by the primary care team)
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(Foroughi & Chadwick, 1989). Although the debate about appropriateness of
attendance has been running for a long time, there is suprisingly little agreement about
what constitutes an appropriate reason for attending (Bindman, 1995; Green & Dale,
1991; Driscoll eta!., 1987).
Several studies have looked at the process of patients being labelled as 'inappropriate
attenders' identifying that within departments there tends to be strong shared views on
what type of patient presentations are the concern of A&E. Staff attitudes may be
overtly, or covertly, hostile to patients they perceive to be outside their remit
(Mannon, 1976; Jeffrey, 1979; Green & Dale, 1990; Crouch & Dale, 1994; Crouch et
al., 1996d).
Roth (1972) suggests that despite limited patient information being available in the
A&E setting, judgements are made about the patient's moral fitness, social worth and
appropriateness of visit to the department. Roth (1972) believes that patient
assessment in A&E is influenced by the evaluation of a person's social worth in the
context of the wider society and based on initial impressions of the patient's
appearance, manner, speech and the presenting problem as well as staffs' concept of
their own work role. Jeffrey (1979) identified the concept of 'good' patients or 'real
A&E' (those acutely ill, or those with interesting clinical signs and symptoms) and
'normal rubbish' (patients seen perhaps in some way to be responsible for their
predicament).
In their study using visual analogue scales to assess attitudes at triage to different
patient presentations Crouch and Dale (1994) identify that these views by nursing
staff still exist. There were marked differences in the feeling engendered at triage by
patients identified as having either 'primary care' or `A&E' needs. More negative
feeling towards patients identified as 'primary care' in terms of describing less
sympathy, more irritation and less motivation to help were identified. Nurses also
perceived patient attendance as illegitimate when it deviated from expected norms of
health care seeking behaviour. It would seem that nurses cope with uncertainty and
lack of knowledge about patients by placing them within stereotypical groups (Crouch
& Dale, 1994).
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Calnan (1982) suggests that ascribing patients' attendance as illegitimate has more to
do with professional autonomy. Other specialities in hospital medicine have a
screening process for referral, allowing the doctor to select those patients he/she will
treat. This enables them to build their specialty, and enhance their perceived
professional autonomy. The lack of screening for admission to A&E results in staff
attempting to exert control over patients by other means, such as defining an
'appropriate' attendance. It would appear then that although A&E is a setting where
minimum information about a patient is available, judgements about 'moral fitness',
'legitimacy of demands' and whether the patient is deserving of the care, are being
made.
The work on appropriateness and the initial impressions formed (particularly Roth,
1972) discussed in the preceding paragraphs relate specifically to face to face
consultation in the department. The data from the semi-structured interviews suggest
that these judgements are also made during telephone consultation with less
information available to the nurse than in the face to face consultation. It would seem
that the culture of the department and the role of the `A&E' nurse pervades all aspects
of A&E work (Sbaih, 1997 a&b). Nurses are an important influence on the
determination of the culture within the A&E setting, indeed they are the group that
provides continuity and preserves and sustains the 'organisational paradigm' which is
passed on from one generation to the next (Johnson & Scholes, 1993). If this applies
to the culture for assessment and decision making over the telephone it implies that
established practices would continue until the pattern is broken.
Some of the judgements made in the assessment process such as the ability of the
individual to cope with the situation would appear to be subjective or impressionistic
and have previously been referred to as judgements of credibility (Edwards 1998).
These factors it appears provide the 'context' of the call or caller and form part of
building this bigger picture.
4.10.3 Influencing factors: context
The assessment process is also influenced by a number of different internal (to the
nurse) and external factors. Some of the extrinsic factors that influenced the
respondents' assessments and judgements appeared to be related to nurses'
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assessment of the caller's competence and how they would cope with the situation.
The judgement of competence, Wheeler (1989) suggests, is important as the nurse
should expect callers experiencing crises to have impaired judgement, the assessment
of credibility, or the ability to cope with the situation is an important nursing
response. The environment was another extrinsic influencing factor on assessment and
judgement. This included such factors as the respondents' local knowledge, the
availability of other services and the demands of the department; the 'waiting time'
being a determinant in some cases. Edwards (1998) suggests that this is related to the
wider role of triage, that is managing the presenting problems whilst needing to
balance the demands of the service.
Other factors such as the patients' age were identified as influential in the assessment
and judgement process, particularly in relation to children with nurses suggesting that
they were less likely to take risks with children and more likely to bring them in for a
face to face assessment is perhaps more to do with the individuals ability to take risk.
Edwards (1994) suggests that these judgements are influenced by a lack of confidence
in decision making, whilst Benner (1984) suggests that self-doubt in decision making
is associated with expertise. This may also be related to the issue of the fear of
litigation in telephone consultation identified by the respondents, a concept Edwards
(1994) describes as "professional vulnerability".
4.10.4 Putting it together: Assimilation
The fourth component of the assessment process is that of putting it all together. This
is the process of matching the information gained through information gathering and
mental visualisation to form the judgements. The information matching process
appears to suggest that nurses use the information gained through the initial part of
their assessment and match it with past experience or similar cases. The data also
suggests that nurses use their experience of face to face consultation, as well as past
experience with telephone consultation of similar cases, to guide them in their
assessment and decision making. The reliance on learning from previous calls may be
flawed, as there is no feedback mechanism built in; they may not know whether their
assessments or decisions were accurate or correct as the outcome of the caller may
remain unknown. Feedback and learning from past cases is an important element in
developing expertise (Benner 1984). In A&E telephone consultation this important
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feedback mechanism is missing; the informal nature of the service identified in the
literature, prevents formal feedback of what the callers did with the advice (Evans et
al., 1993; Crouch et al., 1996 a & 1999). This may have a knock-on effect in terms of
the increased confidence attributed to gaining experience, they may have been
consistently incorrect in their assessment and not have known.
Putting it together also includes assimilation or evaluation. This part of the process
relates to the cognitive processing of the different forms of data that make up the
assessment process, for instance the objective information (reported signs and
symptoms), the subjective inputs (their judgements of the severity and of condition),
and the effect of influencing factors. Part of this assimilation process appears to
involve external 'expert' opinion when appropriate. It would also appear that the
assimilation process involves formulating ideas about the nature of the problem
(hypothesis generation) or likely outcome. The process of 'putting it together' would
appear to be the cognitive component of assessment encompassing a number of
processes and is a key component of the model developed through the semi-structured
interviews.
4.11 Summary - applicability of cognitive model
The purpose of conducting the semi-structured interviews was to confirm that the
principles in the model embodied in the software were applicable outside the original
development site, and more particularly were applicable to the site selected in this
thesis for the main study. The data presented in the results and discussion (4.9 & 4.10)
support the cognitive model embodied in TAS that was described in Sections 4.3 and
4.4.
Similarities were apparent between the cognitive model and the data generated by the
semi-structured interviews. The information described as 'inputs' (Section 4.3) were
similar to those found in the data from the semi-structured interviews such as
information gathering (Section 4.10.1). 'Contextual noise' identified in the cognitive
model (Section 4.3) was similar to the influencing factors identified in the assessment
and judgement process (Section 4.10.7). Subjective inputs in the cognitive model
were similar to the judgements described of the caller/patient (Section 4.10.6). The
process elements described in the cognitive model (Section 4.3) relate to the elements
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described as 'putting it together' or assimilation (Section 4.10.3). Similarities were
also found in the process of 'building a picture' (Section 4.10.2). Marked similarities
were found between the outcome elements of the cognitive model (Section 4.3) and
the outcomes or best course of action identified through the semi-structured
interviews (Section 4.10.10).
Elements of the cognitive model and the findings from the semi-structured interviews
are supported from the literature described in Chapter 3 that has explored nurse
assessment during telephone consultation. For instance the studies by Corcoran et al.,
(1998), Edwards (1994) and Leprohon and Patel (1995) identify hypothesis generation
and evaluation in nurse assessment and that decision strategies and accuracy varied
according to task complexity. Edwards (1994) reports that nurses considered a broad
range of components: the most likely cause of the problem; the impact on the caller;
access to health care; the reaction of the caller; and the nurses' perception of their
vulnerability when making triage decisions. He suggests that these decisions were
made by balancing the 'most probable scenario' against the 'worst possible scenario' of
the patients' condition. Edwards (1994) also describes incidence where nurses were
uncertain of a line of questioning and resorting to general information gathering or
'picture building'. It would appear that cognitive strategies in assessment are not
simply domain specific, but related to situations encountered within that domain such
as the urgency of the situation (Leprohon & Patel, 1995).
Edwards (1998) in his paper on picture building as a key component of telephone
triage likens the activity of visualisation work to that of painting suggesting that:
"elements of the situation are elicited to fill all the areas of the canvas until a
sufficient portrait is obtained upon which a decision can be made. The result
may be impressionistic but may represent a more complete reality than that
which would be achieved with more prescriptive methods of reasoning."
However the literature on telephone consultations identifies significant weaknesses in
the assessment process and suggests a more systematised approach to consultation is
required. The 'impression' left at the end of the consultation may indeed be based on
subjective information but it can be as a result of potentially flawed previous
experience.
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It would seem that the assessment during telephone consultation is more complex than
it first appears and that the process is an interplay between subjective and objective
information sprinkled with a bit of past experience and seasoned with a number of
other influencing factors.
From the data presented in this chapter a model of the components of the assessment
process has been developed and is presented in Figure 2.
Figure 2. Model of assessment during telephone consultation
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4.12 Conclusions
Chapter 4 has provided an account of the cognitive model embodied in the TAS
software and a detailed account of a study exploring the applicability of that model.
The study presented in this chapter also provides a deeper insight into the process of
assessment during telephone consultation. Given the apparent applicability of the
model to the experimental site, it was appropriate to proceed with the main study:
assessing the effect of using decision support software on the assessment strategies.
Chapter 5 will describe the methods used to explore the effects of the introduction of a
computer based decision support program on the assessment process during telephone
consultation.
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CHAPTER 5: METHODS — EXPERIMENTAL STUDY
5.1 Introduction
The aim of the experimental study to be described was to test the impact of the TAS a
decision support software on the assessment processes of A&E nurses during
telephone consultation both in terms of adequacy of assessment and cognitive
processing during assessment. Chapter 5 outlines the rationale for the study design,
the intervention in the form of the computer based decision support software, the
study site and sample selection, the process of allocating nurses to control and
experimental groups, the training of nurses and actors and the methods used to test the
adequacy of assessment and cognitive processing.
5.2 Overall study design 
The overall design was a pre-test, post-test experimental study to explore the impact
of a computer based decision support program on nurse - patient assessment during
telephone consultation. A diagrammatic representation of the experimental study is
shown in Figure 3 (p 95). Case vignettes were constructed around 10 common types
of consultations (detail of the development and validation of the case vignettes is
provided in Chapter 6). Five case vignettes were presented to each nurse at two time
intervals (pre and post implementation of the decision support software, with an
interval of at least 6 months in between). Actors presented the case vignettes over the
telephone. The nurses were aware that they were consulting with an actor. The
telephone consultations were assessed for adequacy of assessment using the telephone
consultation inventory (TCI) that was specifically developed for the purpose of the
(see Chapter 6). The cognitive processing involved in assessment and the effects of
the software on that process were also explored pre and post intervention using a
framework of cognitive operators.
5.2.1 Rationale for study design
An experimental study was conducted in an attempt to control for some of the
confounding variables intrinsic to the varied and unpredictable nature of advice calls
to A&E. The use of vignettes and a controlled setting meant that certain elements
could be held constant. In addition, it overcame some of the ethical issues involved in
a clinical study given the difficulty of adequately consenting patients for inclusion.
94
Post-Intervention Phase
5 Case vignettes to each nurse
Post-Intervention Phase
5 Case vignettes to each nurse
All nurses receive trainin g. 1/1
consultation skills
Division of groups
Experimental
	
Control
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The study however was conducted in the clinical setting; Tanner et al., (1987) and
Fonteyn (1995) suggest that nurses' clinical reasoning is best studied in the practice
environment at the time it is occurring.
Figure 3. Overview of methods used to test the effect of the decision support
software on nurses' assessment processes during telephone consultation
Development of case vignettes
Development of consultation
inventories 	
5.3 The intervention — The Telephone Advice System (TAS)
The intervention in the experimental study was the introduction of a computer based
decision support program TAS. TAS was based on a cognitive model of nurse
assessment and decision making during telephone consultation (see Chapter 4 &
Appendix I, p 188). The system was specifically designed to provide a framework of
items/topics that could be considered for over 150 presenting complaints. In addition
suggested levels of response such as where and when the caller should be advised to
seek further care and standardised home care advice for the presenting complaint are
presented. The user is required to exercise professional clinical judgement and use the
information gained through the assessment and match it with the suggested levels of
response. The TAS software is designed to initially expand the possibilities of related
symptoms or complaints and allow the user to focus down on the line of enquiry they
wish to pursue. It provides an external database of questions and answers to assist in
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the assessment process. It is designed to counteract the limitations of telephone
consultation namely the inadequate search for information, early hypothesis
generation and the premature closure of the consultation. A description of the
knowledge elicitation process to develop the cognitive model for TAS, a broad
overview of decision support systems, a detailed description of the system and the
clinical content can be found in Appendix I (p 188).
Clinical testing of the system has demonstrated that it was reliable, safe and
acceptable in clinical practice (Crouch et al 1996, c). Testing did not explore the
effect of the system on the assessment process during telephone consultation, an
aspect to be addressed in this study.
5.3.1 Theoretical framework
The broad theoretical framework for the study, that of information processing theory,
was outlined in Chapter 3. The principles underpinning the theory are that the
individual is an information processor, influenced by both the external environment
and internal structures in the form of information storage and retrieval. Information
processing is limited by the capacity of working memory; the problem solver has to
develop strategies to access stored information to solve the problem and reduce
cognitive strain. Clearly there are fundamental differences between face-to-face
consultation (where there is a reliance on visual cues and physical examination) and
consulting over the phone (where these cues are absent). Hargie et al (1987) identify
that approximately 60% of communication is non-verbal with considerable reliance
on these cues during a consultation. It is suggested that the verbal component in the
typical encounter only carries one third of the social meaning of the situation, the non-
verbal channel conveys the other two thirds (Hargie et al., 1994). Non-verbal
behaviour has a significant impact on communication (Rozelle et al., 1997). This
may have implications in the way that data are gathered (i.e. you can no longer
identify shortness of breath by monitoring the respiratory rate or observing the colour
of the lips) and processed in telephone consultation. If data gathering is affected by
the loss of visual cues, this may in turn affect the activation of strategies to access
stored information (through heuristics or mental imagery) leading to considerable
cognitive strain and inadequate assessment.
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The TAS was designed to counteract these limitations by visually prompting, with
questions, topics that should be considered relating to particular presenting
complaints. Theoretically this should lead to the generation of alternative hypotheses,
or lines of inquiry, as to the patient problem and greater data gathering that should
provide a wider platform of knowledge on which to base the decision. Chapter 2
described the premature closure of the consultation as a key factor in giving
inappropriate advice (Verdile et al., 1989) and the "mind snapping shut" phenomena,
where the professional has decided what is wrong with the patient and the most
appropriate management plan early during the consultation (Perrin & Goodman,
1978). Elstein and Bordage (1988) advocate the discipline of avoiding early
hypothesis generation in an encounter as a strategy to improve the search for
information (see Chapter 3). The decision support software should a) provide a
framework to compensate for the lack of visual cues and b) prevent the premature
closure of the search for information or cues by delaying hypothesis generation.
5.4 Study site — selection and recruitment of subjects
A semi-rural A&E department, seeing over 55,000 new patients a year was selected
for the intervention phase of the study. This site (including the staff) had not been
involved with the development or piloting of the TAS software. The senior nursing
staff, their manager and the A&E Consultant were approached and given a broad
outline of the proposed study. Following written agreement to participate in the
study, a formal application was made to the Local Ethics committee (South West
Surrey). Ethical committee approval was gained along with approval to carry out
research within the trust. The researcher was given an honorary contract as a Research
Fellow and the necessary data protection registration obtained for the computer.
5.4.1 Recruitment of subjects
A convenience sample of 16 nurses was recruited with the assistance of the senior
nurse. The senior nurse identified all eligible nurses from the departmental records.
Two criteria were used; firstly nurses had to be of clinical grade 'E' and above as the
departmental policy dictated that only 'E' grade nurses and above could give
telephone advice and secondly, nurses who were likely to be working in the
department in a years time. The second criterion was difficult to establish, but nurses
who were known to be undertaking significant study or had plans to leave the
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department within the following 12 months were excluded. An explanation of the
broad nature of the study and a brief demonstration of the software were given to
nurses who expressed an interest in participating in the study. At this meeting an
opportunity to decline to take part in the study was given; none did so. Further
information was given in the form of a letter to each participant to ensure they were
fully aware of the nature of the study at the software demonstration (see Appendix H p
206). In addition information was also given about the nature of the interview (see
Appendix HI, p 208) and verbal recorded consent to proceed gained (audio recorded).
There was no loss to the cohort through withdrawal.
The number of nurse subjects was determined by two factors, firstly the number of
nurses of suitable clinical grade and secondly the use of both qualitative and
quantitative methods to collect the data. The qualitative enquiry described in Chapter
4 required in-depth exploration of nurses' insights and knowledge of the assessment
and decision making process. Qualitative research generates significant volumes of
data and so practical restraint determined the number of nurse subjects. However, to
ensure that the quantitative elements of the study (see Chapter 7) had sufficient power
to detect a change in practice attributable to the intervention a sample size calculation
was performed (see section 5.5).
5.4.2 Allocation to experimental and control groups
Given the experimental nature of the study the subjects were then divided into an
experimental and a control group. The experimental group would use the software in
clinical practice and the control group would continue with their existing practice. A
proforma was developed to gather demographic data from the subjects (see Table 10,
p 99).
In order to control for confounding variables a method of allocating nurses to either
the control or experimental group was sought. Four variables: age, sex, length of
experience and clinical grade were identified as possible confounding variables. The
possibility of using either simple or stratified random sampling was considered. Given
the small sample size, there was still the risk of having unmatched groups for the
variables under consideration.
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Table 10. Characteristics of subjects n = 16)
°tailor . 	:SeniolfSisterp	 Sister"V.,,, 1 4,	 ,,..,4,„ , 	 '
.	
umb er pe	
'Staff 'Nurse fE)
mple	 ,',. (Number er	 umber per,
level)	 level)	 level)
Sex
Male 3 1 0 2
Female 13 1 7 5
Qualifications
RGN 16 2 7 7
RMN 2 1 0 1
EN (G) (Converted) 2 0 2 0
BSc 3 1 1 1
Dip IHSM 1 1 0 0
ENB 199 (A&E) 10 1 6 3
ONC (Ortho) 1 0 0 1
ALS 2 0 2 0
ACLS 1 0 0 1
ATNC 7 2 4 1
AILS 1 0 1 0
PALS 1 0 1 0
Age Ranges
20-25 to 46-50.
Mode = 31-45.
Frequencies
20 — 25 1 0 0 1
26 — 30 4 0 2 2
31 — 35 6 0 2 4
36 — 40 2 2 0 0
41 — 45 1 0 1 0
46 — 50 2 0 2 0
Years since
qualifying
Range 2-28
Mean10.75 yrs
11 — 16
Mean 13.5 yrs
5 —28
Mean 14.4 yrs
2— 12
Mean 6.2 yrs
Years in A&E Range 2 — 18
Mean 7.1 yrs
9-10
Mean 9.5 yrs
5-18
Mean 9 yrs
2 — 8
Mean 4.4 yrs
Years at study site Range 1 — 12
Mean 6.7 yrs
9-10
Mean 9.5 yrs
4-15
Mean 8.6 yrs
1-12 
Mean 4 yrs
The use of non-random methods, however, may lessen the credibility of the results but
Altman (1991) identifies a non-random method that can be used for small samples by
providing groups that are similar on a number of variables and asserts that this method
is especially suitable for smaller trials. The process he describes is called
minimisation and it is the method that was used for this study.
The process of minimisation works differently from randomisation. The first subject
is allocated to either group on a random or first come, first served basis. It is then
assumed that subjects will be allocated as they are recruited. After initial allocation of
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the first subject to a group, subsequent subjects are allocated in such a way as to
achieve the best balance of the selected variables. A tally chart was developed
marking individual scores for each subject for each variable.
Subjects can be allocated to groups by a process of weighted randomisation or by
simple allocation whereby the subject is allocated to the group which will lead to
fewer imbalances. In this case the latter approach was taken although the loss of
randomisation may introduce a small possibility of selection bias. However, given the
complicated manner of allocation based on matching four variables, the risk of
selection bias was thought to be negligible.
5.4.3 Process of allocation to groups
Nurse 03 was allocated to group one on a random basis; the characteristics of the
nurse in group one were placed in the matrix. Group two had no nurses and therefore
zero scores. The next subject to be allocated to a group had the following
characteristics: female, greater than five years A&E experience, grade FIG and aged
over 30. The number of subjects in group one with each of these characteristics is
entered into the matrix. Scores for each group are kept using a tally chart. As the two
groups were to be as similar as possible, the preferable group for the next subject is
the one with the lower total. This process is repeated for the characteristics of the
subjects being added to the sample. In each case the total number of subjects with
those characteristics are entered into the columns for each group.
The subject is then allocated to the group with the lower total for the sample
characteristics. Tables 11— 13 show the process of allocation.
Table 11
Nurse 02
Table 12
Nurse 04
Table 13
Nurse 05
Variable*SG1*G2* Variable G1 G2* Variableit4G1all Gl*
0	 0 0
>5 0 <5 0 0 <
FIG 0 0 0 F G
>30 0 >30 1 1 <30	 0
Totals 3 0 Totals 1 Totals	 4
Therefore group = 2
	
Therefore group = 1
	
Therefore group =2
0
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The process of minimisation achieved a good balance between groups for all four
variables. Table 14 (P101) shows the spread of variables by groups (formed from the
main tally chart). Table 15 shows a full list of the sample characteristics and the
groups they were allocated to using the process of minimisation.
Table 14. Allocation controlled for Sex, length of experience, clinical grade and
age
Variables•Group
Sex
I	 Control *Group 2	 Experimental 401w
Male 2 1
Female 6 7
Experience
<5 3 3
>5 5 5
Grade
E 3 4
F/G 5 4
Age
<30 3 2
>30 5 6
Table 15 Sample characteristics and group allocation
Nurse Number*Sei*Experience*I-Gntdel*AgelotGroup 1
03 M >5 FIG >30 1
02 F >5 F/G >30 2
04 F <5 E >30 1
05 F <5 FIG <30 2
06 F >5 F/G <30 1
07 F >5 FIG >30 2
08 F >5 E >30 2
09 M <5 E <30 1
10 F >5 E >30 2
11 F <5 E <30 1
12 F <5 E >30 2
13 F >5 FIG >30 1
14 M <5 E <30 2
15 F >5 FIG >30 2
16 F >5 F/G >30 1
01 F >5 FIG >30 1
5.5 Delivering the case vignettes 
In order to ensure sufficient power to detect statistically significant differences in
changes in practice attributable to the use of the decision support software as sample
size calculation was performed to determine the number of case vignettes required in
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the pre and post intervention phases. This sample size calculation determined that 80
cases would need to be collected for each group (control and experimental), at
baseline and after intervention giving a total of 160 cases. This sample would be
sufficient to detect a 20% increase in the depth of assessment (measured by an
increase in the number of items/topics considered during the consultation) between
the two groups with a significance level of 5% and power of 90%.
Ten detailed case vignettes representing common advice calls to the A&E department
were developed. Details of the clinical case selection and validation of the vignettes
can be found in Chapter 6 - Materials. In order to strengthen the ecological validity,
the cases were presented over the telephone to the study nurses in their usual
environment (using the same phone location) and in the usual manner in which advice
calls were received. The ecological validity (how representative the simulation or
experiment is of 'real life' practice (Rock et al., 1987) of the study was enhanced by
delivering the calls whilst the nursing staff were 'on duty' surrounded by their
familiar environment. On occasions the pre-arranged sessions were cancelled at very
short notice either due to the arrival of major trauma within the department or to
exceptional busy periods in the department. A tape recording device that recorded
both sides of the consultation was attached to the telephone.
To facilitate the logistic arrangements for delivering the case vignettes, 5 cases were
randomly selected from the library of 10 prior to the session. The actors were
informed of the selected cases and the order in which there were to be presented. The
nurse was provided with a slip of paper immediately before the call was received
detailing the time of day and day of week in which he/she was receiving the call. This
was an important feature of the experiment as the details might influence the decision
making because it may depend on the time of day and health care resources available.
The vignettes were delivered in succession with a few minutes between each call.
The delivery of vignettes in succession may have been a deviation from normal
practice as taking calls for telephone advice often occurs over a period of the shift,
however, they can occur in quick succession. After taking the calls nurses were asked
not to divulge the types of calls they had received during the research to any one else
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within the department. Not divulging information was particularly important on days
when two or three of the nurses were taking part.
The same case vignettes were delivered to the subject in the post-intervention phase to
facilitate a case by case analysis of the consultations. Given the significant time delay
between pre and post intervention the risk of them remembering, in detail, the
consultations from the first round was thought to be minimal. On occasions it was not
possible to deliver the same vignettes due to the availability of the actors (the cases
required a mix of male or female actors).
Calls were delivered in the early morning from 07.30 - 09.00 hrs or early in the
evening 18.00-19.00 hrs to coincide with periods of the day when the department was
less busy and staff were more likely to be available. Unfortunately, the latter times
lead to more cancellations and rescheduling because of the business of the
department. Timing also had to coincide with the availability of the actors.
5.5.1 Recruitment and training of Actors
Actors with experience in medical role-play where recruited from a local School of
Acting to play the part of the patients. A principal lecturer from the local
School of Acting with extensive experience in medical role-play agreed to recruit and
supervise actors. A group of 7 post-graduate students (2 male and 5 female) from the
school agreed to participate in the study. The principal lecturer explained the nature of
the study and provided the actors with the case vignettes. He rehearsed the roles with
them and was also present to monitor the consistency with which the vignettes were
applied. Unfortunately it was not possible to retain all of the same actors for the post
intervention phase of the study. However, the same process of training and monitoring
was employed both pre and post intervention.
Verbatim scripts were not used by the actors as they needed to be responsive to
questioning, however sufficient information was provided on the case vignettes to
support continuity in replies to questions (see Appendix IX, p 233 for an example).
Careful analysis of a number of 'actual' calls with the same presenting complaint
allowed for detailed documentation of the types of questions asked and the responses
given by patients. If a question arose for which they had no response, the actors were
103
asked to reply 'don't know' or something similar. The actors were situated away from
the hospital and rang in as if a patient or caller and asked if they could have some
advice.
5.5.2 Nurse training in telephone consultation skills
Traditionally no formal training or educational preparation has been offered to nurses
undertaking the role of telephone triage. In order to achieve consistency between the
group of 16 nurse subjects each of them was provided with a four-hour teaching
session. These sessions were run over two half days, allocating nurses to either
session based solely on their availability. The attendance between the control and
experimental group was mixed. A nurse who was experienced in teaching these skills
delivered the teaching sessions. The elements contained in this teaching session are
shown in Table 16 (p 105). In addition, the eight nurses in the experimental group
received a further 4-hour training session on how to use the decision support computer
software. The additional sessions consisted of an introduction to the computer, the
software and how it is used in clinical practice and was conducted over two afternoon
sessions according to staff availability and the necessity to have small groups for
teaching the use of software. The same format was used for each session.
5.6 Using the software in clinical practice
To gain familiarity with the system after training the nurses in the experimental group
used the system during consultations in clinical practice for the next six to nine
months. During the 6 to 9 month period the control group continued to take calls in
their usual manner in clinical practice. After the time lapse of six to nine months the
case vignettes were repeated and the post intervention data collected.
The computer was situated in the clinical environment to facilitate ease of access
during consultations, which meant that the control group were able to observe the
system in use. However, the experimental group were issued with individual
passwords and instructed not to reveal them to anyone else making it virtually
impossible for the control group to access the computer directly.
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Table 16. Areas covered in teaching sessions
Introduction and general overview of telephone advice
Background of telephone triage
International perspective
Developments in the UK of telephone advice
Legal and Professional Issues
Review of current practice
Review of BAEM guidelines
Accountability, responsibility, liability and negligence
Record keeping
Confidentiality
Communication Skills
Basic functions
Blocks to communication
Listening
Questioning
Explaining
Dealing with difficult callers
Use of role-play
5.7 Threats to internal and external validity of the experimental study
In any experimental study it is important to consider the threats to internal and
external validity. It is suggested that internal validity relates to the relationship
between two variables being causal and external validity the inference that the
presumed causal relationship is generalisable across different types of persons,
settings and times (Cook and Campbell 1979). In terms of the experimental design
used in this study a number of threats to the internal and external need to be
considered.
5. 7.1 Internal threats
History effect — this threat relates to the effect of an event or intervention not directly
related to the intervention occurring between the pre and post-test phases, that is not
related to the intervention. Agreement was reached with the nurse manager that there
would be no planned changes to the telephone triage policy or practice outside the
intervention during the study phase. However, events such as a critical incident
around a telephone consultation and the subsequent change in practice could not be
controlled. No such events occurred in the study period.
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Maturation effect — the maturation effect relates to an increase in knowledge or
experience over time between the pre and post-test phases. There was a time lapse of
6-9 months between phases of the study. It is not clear what affect that the time lapse
may have on increased experience or knowledge. Given that there was equal chance
of this effect between groups, the effect of the intervention should still be
demonstrable.
Testing effect - subjects were only required to be tested on two occasions with a total
of ten cases overall, the effects then of repeated testing and familiarity with the tests
were minimal. Similarly the time interval between testing would have reduced the
effect of familiarity with the test.
Selection effect — the process of allocation to groups using minimisation has been used
to reduce the possible effect of an imbalance of experience between groups being
tested (see section 5.4).
Mortality effect — attempts have been made to reduce the potential drop out from
groups by the sampling methods described in 5.4.1. (Cook & Campbell, 1979)
5.7.2 External threats
Interaction of selection and treatment (the extent to which the cause-effect
relationship demonstrated is generalisable) — the nurses recruited to participate in the
research were from one A&E department within a district general hospital. How
typical their responses were of other A&E nurses is unknown.
Interaction of setting and treatment — the extent to which the findings of cause and
effect are generlisable to other settings in unknown. The experiment was only
conducted on one A&E department. The effects may be different in other settings.
Interaction of history and treatment — the likelihood of the cause-effect relationship
being related to a particular period of time is minimal given that the case vignettes
were delivered on different days and times of day to the nurses in both the control and
experimental groups (see section 5.5). (Cook & Campbell, 1979)
As can be seen from the section above a number of threats to the internal and external
validity of the experiment were considered. The following sections outline how the
effects of the introduction of the TAS software were measured.
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5.8 Measuring adequacy of assessment
A tape recording device was attached to the telephone that recorded both sides of the
consultation. Tapes were carefully identified with the nurse number, time and date of
session and the cases presented. The tapes were transcribed verbatim and the
transcripts used for analysis. The data were explored for adequacy of assessment (the
degree of search for information).
5.8.1 Adequacy of assessment
The adequacy of assessment was explored using the Telephone Consultation
Inventory (TCI) developed by an expert panel using a Delphi Study (see Chapter 6 -
Materials). The TCI provided a framework of essential, desirable and specific items
for children (<15) that could be considered during a consultation for that particular
presenting complaint. These items were transferred to a proforma (an example of
which can be found in the Appendix VI, p 228) and used to score the transcripts of the
consultations. The framework used was to facilitate the identification of whether an
item had been volunteered by the caller or directly asked for by the nurse subject. It
was used to identify, or take account of, different styles in the consultation. For
example, a directive style may lead to the nurse asking more questions where as a
more open style may lead to the caller volunteering more information. Rules were
developed for the coding of the data (see Appendix VII, p 229) including when to
score an item as volunteered or requested.
Another measure used to assess the effect of the intervention on the consultation was
to estimate the overall time of the consultation, the time the caller spent talking and
the time the nurse spent talking. These time measures were used to indicate whether
use of TAS altered the style of consultation.
5.8.2 Interaction timing
The data on timing was obtained by listening to each consultation on the audiotape
and recording the time from beginning to end with a stopwatch. The tape was
replayed and each interaction (segment) of the subject was played and stopped. The
time of each interaction was then recorded. At the end of the consultation the timings
of each individual segment were summed to form a total score for the subject. The
same procedure was followed for the caller. The procedure generated three scores: a
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total length for the consultation, and the length of time occupied by the subject and
caller during the consultation.
5.8.3 Word count
The number of words spoken in the consultation was also used as a measure of how
directive the consultation was. A similar process to that of the interaction timing was
carried out. A total word count for the consultation was achieved using the word count
feature of the word processing package (Microsoft Word 6.0) on the file of each
consultation. Similarly on each segment of the interaction, taken as when either party
was speaking, a word count was performed. At the end of the consultation each of the
segments were summed to form a total word count for the caller and subject. A
measure was achieved of the overall word count, caller word count and subject word
count.
Both interaction and word counts were used due to concerns over the limitation of
time, in seconds, as a measurement of duration as it may not give an accurate measure
of time spent talking. It does not take account of pauses, interruptions or differences
in speed of talk between individuals, with those speaking slowly having a high
duration of time, but with few spoken words compared to those speaking quickly with
a low duration of time and high word count (Williams, 1998). Word count has been
used as a measure of duration in this study and provides a useful comparison with
length of time.
The TCI inventory scores of the number of essential, desirable and specific items
covered in the consultation together with the measures of time and word count for the
consultations were entered into the Statistical Package for Social Sciences 9.0 for
Windows (SPSS, 1999) program for analysis.
5.9 Exploring the cognitive processing
The transcribed data were also explored for the type and sequencing of cognitive
operators used during the consultations using a framework of cognitive operators.
Cognitive operators alter knowledge states during a problem-solving task; it is
suggested that modelling of the problem solving process can be achieved using these
operators (Huber, 1989; Hassebrock & Prietula 1992; Winfield, 1998). A cognitive
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operator is a reasoning process that is well defined and stable (Neisser, 1988; Fonteyn
et al., 1993). It is argued that identifying operators in this way helps the investigator
to organise the data and allow further understanding (Fonteyn, 1993). As discussed in
Chapter 3, the mental representation of a problem is known as the problem space;
movement through this space is achieved by moving through a number of knowledge
states (Newell & Simon, 1972) by applying mental operators (Garnham & Oakhill,
1994).
Huber (1989) identifies two levels of cognitive operator: elemental or complex.
Elemental operators are subdivided into unspecific (belonging to the general operator
repertoire of the decision maker) and specific (described as being specific for the
operator). An example of a specific operator is given as EVAL meaning evaluate,
which is a judgement process such as that employed when evaluating the probability
of winning a game. Complex operators are described as ordered sequences of
elemental operators such as: sub-heuristics, structuring plans and decision heuristics.
Huber (1989) argues that some of these sub-heuristics resemble well known
heuristics, such as 'dominance'. Structuring plans he suggests are often used as a
result of being presented with an overwhelming amount of information. This would
involve several of the elemental operators in terms of breaking the decision task down
into manageable pieces and focusing on separating relevant from irrelevant
information. Decision heuristics relate to an output; the best alternative. Huber (1989)
suggests that the evaluation between the goal state and the problem-solving state is the
point at which the decision maker terminates the decision process. The decision maker
therefore terminates the decision process when the distance between the present state
and the goal state is small enough to be acceptable. Further information can always be
gathered (by speaking to experts) or by asking more questions, but usually the
decision maker comes to an end point (Huber 1989). This end point is an important
consideration for research into telephone consultation when comparing outcome of
calls for similar presenting complaints as nurses may have varying levels of
acceptability between states.
5.9.1 Development of the coding framework
Several previous studies have identified cognitive operators used in nursing
assessment. In a study of nurses' assessment of patients Jones (1989) identified five
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cognitive operators: collect, review, interpret, relate information and diagnose.
Fonteyn et al., (1991) in their study of clinical reasoning of expert critical care nurses
found that four common cognitive operators; study, conclude, choose and explain,
were common to all subjects (see Table 17 for full description).
Table 17. Cognitive operator framework used by Fonte n et a/ 1991
Study
Code*MINOit-Definidon.
Means to consider information carefully
Choose Means to decide on an action to take
Explain Means to provide a rationale for an action
Conclude Means to decide on the significance, value,
or meaning of information
Lamond, Crow and Chase (1996) in their study identifying reasoning processes in
ward nurses identified seven operators in the process compared to Fonteyn et al.,
(1991) four (Table 18). There are similarities in the operators, Fonteyn et al's
operator study, seems to relate broadly to Lamond et al's operators Read and
Interpret. Fonteyn et al., operator choose relating to Lamond et al., operators Goal
and Plan and Fonteyn et al's operator Explain linking to Reason. There is no clear
link between Fonteyn et al's operator conclude and the description given by Lamond
et al., of their operator Evaluate.
Table 18. Cognitive operator framework used by Lamond et a/ 1996
Read
1Codel*iSt*Definition
Looking at the data
Interpret Interpreting the data
Goal Aim of the activity/process
Plan Organisation of the activity/process to achieve goal
Evaluate Evaluation of treatment, plan or patient
Reason Why they are doing the activity/process
Predict Assessment of future state
Winfield (1998) in her review of the studies by Lamond et al (1996), Crow et al
(1996) and Fonteyn et al (1991, 1993) developed a framework of cognitive operators
to study District Nurse assessments of patients at home. Winfield (1998) (Table 19 p
111) identifies a cognitive operator action. In this context, action related to the nurse
giving advice to the patient on how to manage their problem or condition or giving
factual information. It is argued that although action is a description of behaviour, it is
based on evidence of the nurse's knowledge and recognition that this is the most
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appropriate course of action therefore it has explicit cognitive components and is
important when exploring the sequencing of cognitive operators (Winfield, 1998).
Table 19. Cognitive operator framework used by Winfield (1998)
Operator*-Definition-
Read Reading of written material e.g. written information in the patient's home.
Search Collection of data or evidence to support the existence of possible patient states or
requirements for care.
Interpret Interpretation of the data, indicating that meaning has been inferred.
Inference A conclusion about the state of the patient
Predict An inference about the future state of the patient or their future requirement for care.
Reason The rationale for an inference, an action, a plan, or a line of enquiry (Search).
Plan A stated intention to undertake an activity or collect further data.
Action A nursing intervention. This includes the giving of advice and information and giving an
explanation to the patient.
Observe A verbalisation of something that the nurse has directly observed.
The frameworks described were examined as part of the process of developing a
coding framework to be applied to the transcripts. A sample of 15 consultations were
examined to see which cognitive operators were used. Where cognitive operators
identified in previous studies (Jones, 1989; Fonteyn eta!., 1991; Lamond et al., 1996;
Winfield, 1998) were apparent these were used as part of the coding framework. As
with Winfield's (1998) study new operators were added when identified. The coding
framework of cognitive operators developed for this study is shown in Table 20.
Table 20. Cognitive operator framework applied to transcripts of telephone
consultations
Read
Operator*Definition
Reading of written material e.g. information about the day or time of day. Reading from
computer screen
Search Collection of data or evidence to support the existence of possible patient states or
requirements for care.
Interpret Interpretation of the data, indicating that meaning has been inferred.
Heed Indication that information has been acknowledged or noticed may take the form of
paraphrase and repeating back.
Predict An inference about the future state of the patient or their future requirement for care.
Reason The rationale for an inference; an action; a plan or a line of inquiry (Search).
Plan Stating a course of action or activity or giving advice to the caller.
Negotiate Evidence of a trade off between desired course of action by either nurse or caller and that
which the caller takes
5.9.2 Method of data analysis
The coding framework was then applied to all the consultations (n=147). Rules were
developed for the coding of the data (see Appendix VIII, p 231). The cognitive
operators identified were underlined and labelled on the transcripts and the number of
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times a cognitive operator appeared in the consultation enumerated. The results from
the coding were then entered into SPSS for further analysis.
5.10 Summary
Chapter five has outlined a pre-test, post-test experimental study designed to explore
the impact of a computer based decision support program on nurse — patient
assessment during telephone consultation. It also included the description of methods
used in site selection, training and allocation of nurse subjects to control and
experimental groups. The development and validation of simulations used in the study
and the development of an instrument to measure the adequacy of assessment during
the consultation will be described in chapter 6. The results of the intervention study,
the application of the measure of adequacy and the exploration of the effects of the
software on cognitive processing during telephone consultation will be described and
discussed in chapters 7 & 8.
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CHAPTER 6: DEVELOPMENT OF MATERIALS TO TEST THE
EFFECT OF INTRODUCING THE TAS SOFTWARE
6.1 Introduction
To explore the effect of the introduction of the TAS software on the assessment
process new materials were needed in the form of patient simulations and a measure
of adequacy of assessment. Chapter 6 outlines the development and testing of these
materials.
6.2 Development and validation of case vignettes for patient simulation
6.2.1 Identification of clinical cases
For the purpose of the experimental study it was necessary to identify 10 common
reasons for calling the A&E department for advice. This was to ensure that the clinical
cases developed were representative of the types of calls that would be received by
A&E nurses. Ten common reasons were identified from the background literature,
data collected on the nature of calls to the A&E departments at King's College
Hospital, London and data collected from the study site. The following section
outlines how these were derived.
A number of studies have been published detailing common reasons for calling A&E
departments in the UK. These have been either specific to calls for telephone advice
to paediatric departments (Kernohan et al., 1992, Molyneux et al., 1994), or to general
A&E departments (Singh et al., 1991, Egleston et al., 1994). In examining these
studies it became clear that it was difficult to compare the findings as there was no
standard system used for coding the presenting complaints. A brief review of the
common clinical presentations is provided in the following section.
Kemohan et al., (1992) (Table 21, p114) examined 493 cases out of 500 consecutive
calls to an A&E department (one caller rang 7 times about the same child). Singh et
al., (1991) collected data on 155 calls for medical advice over a ten-day period (Table
22,p 114).
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Table 25. Most common reasons for
call (n=584) 1993194 sample:
Teeth/Gums 42
Fever 25
Concern drug reaction 23
Vomiting 22
Headache 21
Generalised Abdo pain 18
Chills 15
Other gen sympts 14
FB through orifice 12
Asthma 12
Table 26. Most common reasons for call
(n=414) 1995 sample:
Teeth/Gums * 30
Concern drug reaction * 25
Vomiting* 18
Fever* 17
PV Bleed/Problem 17
Med/Prescription/inject 11
Foreign Body / orifice 10
Head Injury 10
OD/Suicide attempt 10
Abdo pain* 9
Table 27. The ten most common
reason for call from the combined
data sets (n=990)
Teeth/Gums	 73
Concern re drug react	 48
Fever 42
Vomiting 40
Chills 22
Foreign Body through orifice 22
Medication/Prescription/inj ct. 22
Other/gen sympt/complt. 21
Headache 21
Head Injury 20
1st January 1995 - 31st March 1995 (n=414). The breakdown of the latter group of
calls is shown in Table 26 (* indicates that a complaint appeared in the 10 complaints
from the previous sample Table 25):
These two data sets were combined and the ten most common reasons for call are
shown in Table 27.
When the presentations that are either very straight forward or complicated by their
vague nature, or by numerous permutations of the enquiry such as
medications/prescriptions are removed, the five next most common reason for calling
were identified as:
Antepartum Bleeding	 19
Suicide Attempt	 19
Asthma attack
	
17
0th symps Vagina	 17
Vomiting and Diarrhoea	 16
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Table 28. The most common reason for
call taken from research site (n= 224)
Ingestion of Foreign body 27
Stings/insect bites 25
Concern about drug reaction 15
Head injury 13
Teeth/Gum complaints 7
General Sympts/Complaints 7
Foot/toe symptoms/complaints 7
Foreign body in ear 5
Headache 5
Laceration/Cut 5
Fever 3
Vomiting 2
An analysis of the calls recorded at the research site was performed to ensure that the
presenting complaints were representative of the calls received in the department. The
most common presenting complaints from a total of 59 different presenting
complaints are shown in Table 28.
Reviewing the literature and the available information from the Telephone
Consultation Records at King's College Hospital and the host site, the ten most
common presenting complaints were: Pyrexia; Vomiting; Diarrhoea; Headache; Head
Injury; Abdominal Pain; Asthma Attack; Vaginal Bleeding; Rash and Overdose
Ingestion.
6.2.2 Structure and presentation of the case vignettes
Case vignettes for the 10 most common reasons for call were constructed in order to
explore the assessment processes of nurses and the effect of the decision support
program TAS. Several studies have been published which have used vignettes or case
scenarios to explore professional responses to calls for telephone advice (see Table 3
Chapter 2 p 18-22). Responses to a range of clinical presentations have been explored
such as:
• pelvic pain in a 16 year old (Rupp eta!., 1994);
• 3 month old child with sudden onset of fever (O'Brien eta!., 1990);
• 5 week old with fever and signs compatible with meningitis (Isaacman et al., 1992
& Aitken et al., 1995);
• 11 month old with severe diarrhoea and dehydration (Yanovski et al., 1992);
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• 18 month old child with minor head trauma and a 2 1/2 year old with a fever
(Yanovski et al., 1992);
• 46 year old male with left sided jaw pain (Crouch, 1992);
• male with chest pain (Kunkler & Mitchell, 1994);
• children with suspected ingestion of toxins (Wigder et al., 1995).
The methods of development and validity of the vignettes identified in the literature
are poorly described (Rupp et al., 1994; Crouch 1992; Kunkler & Mitchell, 1994;
Isaacman et al., 1992; Aitken, 1995; O'Brien, 1990; Wigder et al., 1995). The
following section discusses issues around validity when using simulations.
Patient simulations are used to present life-like' situations to form objective tests
within a specific time frame, their objectivity results from their standardised content
which is not usually possible in the live context (Holzemer & McLaughlin, 1988).
Validity is the determination of the extent to which an instrument actually reflects the
abstract construct (or concept) being examined (Burns & Grove, 1999). There are
many references to different types of validity, some of these include content validity,
face validity, criterion-related validity; construct validity (Eby, 1993); internal and
external validity (Cook & Campbell, 1979). In terms of simulations Rock et al (1987)
identify the need to explore ecological validity (how representative the simulation or
experiment is of 'real life' practice). Four important interactive elements for the
design of experiments are identified: the characteristics of the subjects; the criterial
task (what will be involved); the characteristics of the materials being presented (i.e.
verbal, written, visual etc.) and the information processing activity used by the subject
(Rock et al., 1987). Lamond et al (1996) assert that because of the interactive nature
of these components a lack of consideration in one area within a simulation or
experiment will affect the others and therefore challenge the overall validity of the
simulation. Validity, however, is a matter of degree; no instrument or technique is
completely valid, it is the degree of validity that is determined (Carmines & Zeller
1979; Bums & Grove, 1999). The following section will outline the measures taken to
optimise the validity of the simulated case vignettes.
The content and context of the case vignettes were developed through reviewing both
the literature and audio-recordings of 'live' telephone consultations gathered during
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preparatory work. The case vignettes were constructed to give clinical and contextual
information about the call and caller. Information was given so that it described the
patient's name (pseudonym), age, from whom and where the call was coming from
and the time and reason for the call, including presenting complaint. The background
information comprised a comprehensive list of cues, signs and symptoms relating to
the patient and their problem. These signs and symptoms were only to be given when
asked for by the nurse. The comprehensive list was designed to cover most
eventualities in the call, providing the actor (playing the part of the caller) with
sufficient information to answer questions and so act as a fully informed individual
calling for advice. By generating a comprehensive list it minimised the need to adlib
thus providing a consistent picture of the patient across nurses. A section of the
vignette also gave information about previous history, such as past medical history
and a brief synopsis of what interventions/treatment had been tried before calling. The
case vignettes concluded with a section on the psycho/social history. The
psycho/social section helped 'frame' the consultation providing the actor with
valuable information about the individual, their state (anxious or persistent), family
background (such as at home with three other children), or any local media issues
such as recent publicity about meningitis. An example of a case vignette can be found
in Appendix IX (p 233).
6.2.3 Establishing the validity of the case vignettes
A panel was formed in order to assess how representative or realistic the cues (signs,
symptoms and social information) contained within each case vignette were of 'real
life'. The panel of 10 clinicians were recruited from one department (King's College
Hospital, London) and consisted of 7 A&E nurses (5 Sisters, 2 Staff Nurses) and 3
doctors (2 Registrars, 1 Consultant). More nurses than doctors were recruited as they
were more likely to assess and advise patients over the telephone than medical staff
(Crouch et al., 1996 a,b). Each panel member was asked to complete a questionnaire
for each of the 10 case vignettes (Appendix X, p 234). The questionnaire asked them
to rate how representative they thought the vignette was of a patient calling A&E, and
if there was sufficient information to make a decision about where and when an
individual should receive further care. The rating involved a Likert type scale of 1-5
with 1 representing Not at all representative' to 5 'Very representative'. Table 29
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shows the mean, standard deviation, median scores, percentiles (25 and 75th) and
range of the ratings received for the 10 presenting complaints.
Table 29. Median scores, percentiles and range of responses to the question of
how representative the vignettes were of real cases
resenting Complaint
	
1 , ean. I Dev	 edianRange.:-
5t1IPereentiles
Pyrexia 4.4 .7 4.5 (4, 5) 3 - 5
Vomiting 4 .9 4	 (4, 5) 2 - 5
Diarrhoea 4.3 .7 4	 (4, 5) 3 - 5
Headache 3.5 .8 3.5 (3, 4) 2 - 5
Head Injury 4.4 .5 4	 (4,5) 4 - 5
Abdominal Pain 3.6 1.1 3	 (3, 5) 2 - 5
Asthma Attack 4 .7 4	 (4, 4) 3 - 5
Vaginal Bleeding 4.2 .7 4	 (4, 5) 3 - 5
Rash 4 .8 4	 (3, 5) 3 - 5
Overdose/
Ingestion
4.2 .6 4	 (4, 5) 3 - 5
The rating scale was developed to test the ecological validity (Rock et al., 1987) in
respect of the context of the case vignettes. The scores for how representative the
vignettes are of patients' calling the A&E Department for advice indicate that all of
the cases presented to the panel were representative. The two cases which appear to be
least representative are abdominal pain and headache which achieved mean scores of
3.6 (SD 1.1) and 3.5 (SD .8) respectively. The range of scores for these cases were 2 -
5, in both instances only one of the panel members recorded a score of 2. The cases
which appear to be most representative are pyrexia and head injury which achieved
mean scores of 4.4 (SD .7) and 4.4 (SD .5), the range of scores for these two cases
were closer 3-5 and 4-5 respectively.
The panel was also asked if they had sufficient information to make a decision about
outcome, namely where and when the patient should receive health care. The
responses are shown in Table 30 (p 120).
The scores for the headache vignette were the lowest with only 6 of the panel stating
there was enough information to make a decision. It also had the lowest mean score
for representativeness of clinical practice. Where panel members said that they had
insufficient information to make a decision they were asked to identify what
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information they would require. These responses were noted and subsequently
included in the vignettes to enhance their validity.
Table 30. Responses indicating whether there is sufficient information to make a
decision (n=10)
tPresenting-Complaint*Positive, 	 NegatiVeltUnsure Missingillinenst
Pyrexia	 9 1 - -
Vomiting 8 - - 2
Diarrhoea 8 - - 2
Headache 6 2 1 -
Head Injury 10 - - -
Abdominal Pain 8 - - 2
Asthma Attack 9 1 - -
Vaginal Bleeding 7 1 - 2
Rash 10 - - -
Overdose/ 9 1 - -
Ingestion
The ecological validity (Rock et al., 1987) of the experiment was maximised in the
following ways:
1) The characteristics of the subjects — the subjects were A&E nurses with a range of
clinical experience and exposure to A&E nursing.
2) The criterial task (what will be involved) — the subjects were to be asked to
conduct telephone consultations. This is a routine component of A&E nursing, all
the subjects had experience of telephone consultation.
3) The characteristics of the materials being presented (i.e. verbal, written, content) —
the content of the case vignettes being presented was judged to be representative
of patients calling A&E with those presenting complaints (see section 6.3.1). The
vignettes were presented over the telephone to simulate real life practice. The
actors were trained, instructed and supervised to ensure that their role-play was as
realistic as possible.
4) The information processing activity used by the subject — subjects were asked to
consult in a normal manner when called by the actors. Subjects who were to use
the decision support program in the post intervention phase were able to practice
using the computer in clinical practice before being re-tested in the post
intervention phase.
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These four components were addressed to ensure that the simulations could be related
as closely as possible to 'normal' practice in A&E.
Content validity of the case vignettes was established by comparison with the data
from the Delphi study to be described in the following section. The topics identified
as essential, desirable and child specific by the 'expert' panel in the Delphi study were
compared with the areas covered by the vignettes. All topics described by the Delphi
panel were present in the case vignettes.
6. 3 Delphi study to develop telephone consultation inventories
A lack of rigorous evaluation of the adequacy of assessment during telephone
consultation was identified in Chapter 2. In particular objective measures of the extent
to which the assessment of the caller's needs has been comprehensive are lacking. In
addition, the evidence base for assessing common problems presented over the
telephone is very limited. The Delphi study was undertaken to address these issues.
The aim was to develop a number of telephone consultation inventories (TCIs) to
form an instrument that could be used to measure the adequacy of assessment which
could then be used as a measure to explore the effect of introducing the TAS software
on the assessment.
6.4 Methods 
6.4.1 The Delphi technique
The Delphi technique was chosen because of its power to generate discussion and so
allow consensus on a topic to be reached (Goodman, 1987). It is a method of
structuring group communication in a series of rounds which allows one to deal with
complex problems (Duffield, 1989). The origin of the name of the technique 'Delphi'
is attributed to the Greek god, master of Delphi, who was said to be able to predict the
future (Goodman, 1987; Whitman, 1990a; Bowles, 1999). The exact origins of the
first Delphi study are not clear with Bowles (1999) suggesting it was first used for
forecasting the outcome of horse races and others attributing its development to the
Rand Corporation in Los Angeles for technological forecasting (Goodman 1987,
Whitman 1990a).
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The Delphi technique commonly includes a number of rounds, involving the feedback
of respondent views from postal questionnaires to a non-random sample who
comprise the panel usually consisting of experts in the particular field (Procter &
Hunt, 1994). Anonymity of panel members prevents the effects of influence that can
occur in a face to face discussion so ensuring equal opportunities to express views
(Whitman, 1990a). The Delphi technique also includes controlled feedback of other
respondents' comments to the panel; statistical group response, often consisting of
ranking items using a likert type scale, and the calculation of median and percentage
scores (Goodman, 1987). One of the important distinctions between the Delphi
technique and the traditional form of committee decision making is the separation of
idea generation from idea evaluation (Whitman, 1990a). This approach ensures that
all options can be considered before evaluation of the ideas. Another advantage of the
Delphi approach is keeping focused on the issue; time is not wasted on unrelated
topics (Whitman, 1990b).
The Delphi technique has been used in a significant number of studies; almost 300
over the past 15 years (Bowles, 1999). A number of studies relating to nursing have
used it including: a study to identify priorities for nursing research (Bond & Bond,
1982); the competencies expected of first line managers (Duffield, 1993); the future of
A&E nursing (Dolan, 1993); an examination of patient handling (Love, 1997) and a
study to determine competencies for nursing leadership in public health (Misener et
al., 1997).
The following sections will describe the use of the Delphi technique to develop the
Telephone Consultation Inventories for use as a measure of the adequacy of
assessments.
6.4.2 Panel recruitment
The selection of the panel for any Delphi study is essential to its success (Whitman,
1990a). The issue of using 'experts' is debated, McKenna (1994) uses the term
'informed individuals' rather than 'experts' to describe the participants in the study.
Goodman (1987) advocates the selection of individuals who have knowledge of a
particular topic and who are willing to discuss their views rather than giving them the
misleading title of 'expert'. For telephone consultation it was difficult to define
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'experts' because the subject matter related to 'generalist' rather than 'specialist'
clinical areas. The panel therefore was selected through identifying those who had
been involved in research around telephone consultation or were known to be
interested in the field. A group representing A&E consultants, general practitioners,
emergency nurse practitioners and nurse practitioners from general practice were
identified and recruited to take part in the study. The group was balanced through
having 6 nurses and 6 medical practitioners. The panel members, because of the
nature of their work, were familiar with telephone assessment and advice. Individuals
who had been involved with the project were excluded. The researcher telephoned the
selected panel and the broad nature of the study was explained; they were asked about
their willingness to participate. Panel members were given the opportunity to decline
to participate, all agreed to participate. They were also informed that they might
withdraw at any time from the study.
6.4.3 Identijiing the clinical complaints
The ten common reasons for calling the A&E department for advice were identified
as: pyrexia; vomiting; diarrhoea; headache; head injury; abdominal pain; asthma
attack; vaginal bleeding; rash and overdose/ingestion. TCIs were developed for these
ten presenting complaints. The process of identifying the clinical complaints for the
study was described in section 6.2.1.
6.4.4 Rounds I to 3 of the Delphi study
Round 1
A questionnaire seeking respondents' views on "essential, desirable and age related"
questions/topics that should be explored for each of the ten complaints was compiled
(See Appendix XI, p 235). These categories were given to assist the respondents
identify questions or topics that should be considered in determining the urgency with
which someone should receive care. Dividing them into essential and desirable would
give a structure by which to judge the importance of the item or topic. The third
category, 'age related' was used as it recognised that there were some questions or
topics that one would wish to ask for a child. The panel was informed that they should
assume that demographic data, such as patient name, age and sex, had been obtained.
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Data from round one were analysed, and reduction achieved by applying the
following principles. Firstly, where possible similar items/topics were combined (and
scores amalgamated). An example of this would be in the case of fever: 'antipyretic
measures taken' and another identified 'self care measures taken' were combined to
form the category of 'self care (including medication)'. Secondly, any item scoring
three or less (i.e. had not been mentioned by more than a quarter of respondents) was
deleted. Thirdly, a pragmatic approach was adopted to categorising items as
"essential" or "desirable". If the itemAopic had not been mentioned by half of the
respondents in the essential category it was moved to the desirable category. If a
topic/item appeared in both categories, it was deleted from the category that had the
lesser score.
Round 2
The second round questionnaire provided the panel with items from the first round,
identified under the headings of "essential", "desirable", and "specific questions for
patients under 15yrs old". Statistical information was given for each symptom in
terms of the number of individual items generated in total, the number of items
deleted and the number of items combined. Additionally the number of respondents
who had included each individual item was reported (see Appendix XII, p 237).
The items were ordered according to the number of respondents identifying each
item/topic. Respondents were asked to identify on a 5-point Likert scale how
important they felt each item to be, '1' - Not Important to '5' - Extremely Important
(Whitman, 1990a). Respondents could also add additional items/topics and identify
whether they considered them to be essential, desirable or age specific. Respondents
could indicate again whether any items should be shifted from essential to desirable or
vice versa.
The round 2 questionnaires were analysed through calculating the median scores and
the range for each item/topic presented for each presenting complaint (Goodman
1987; Whitman 1990b). Additional items mentioned by four or more respondents
were included, while others with lower scores were discounted as not representative.
When four or more respondents suggested that topics/items had been placed in the
wrong category changes were made.
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Table 31. The number of items generated, combined and deleted by presenting
complaint from the first round data.
presenting41**EamComplaint
items
generated
of items	 Co
combined
	
items/topics
.
remaining
Abdo Pain
Head Injury
Rash
Asthma Attack
Diarrhoea
Headache
Vaginal Bleedin
Vomitin
78 45 33 14
74 46 28 9
79 40 39 12
78 51 27 14
74 37 37 12
52 29 23 9
85 49 36 16
71 46 25 14
52 31 21 11
97 49 48 16
Round 3
For the third round questionnaire statistical summaries, median and range of the
responses from the previous questionnaire were provided for each item (see Appendix
XIII, p 239). Panel members were again asked to rate the items/topics on the five-
point Likert scale in light of the group response fed back from the second round data.
Responses were recorded and compared with round 2 data.
6.5 Results
The three rounds took place over a nine-month period and the response rate, after one
reminder, was 100% (12/12) for the three rounds. In total, 740 individual items were
generated for the 10 presenting complaints. Table 31 shows the number of items
generated, combined and deleted by presenting complaint.
In all, 18 additional comments were received in round 2, but none reached the
consensus point for inclusion in the next round. No comments or directions were
received about alterations within the categories of essential and desirable.
The median scores and ratings for the second and third rounds are shown in Tables
32-41 (p 126-131) As can be seen there was considerable agreement between rounds
2 and 3, confirming that the data reduction had distilled the most important factors
generated from the round 1 questionnaire. Although respondents were given the
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opportunity to highlight important topics, which may have been lost in the data
reduction, this did not occur except for the occasional idiosyncratic question/topic. In
most cases, the range of responses shown in round 3 were close to the median scores,
indicating a considerable degree of consensus about the importance of topics. In round
3 thirteen comments were received for amendments to wording or additional
questions. No alterations to the items/topics were made as there was no evidence that
the comments reflected the group view (not mentioned by more than 33.3% of the
respondents). The data and group responses were collated and fed back to the panel.
These items/topics form the Telephone Consultation Inventory (TCI) for the ten
presenting complaints. An example of the questionnaires used in round one and two
can be found in Appendix XI & XII (p 235 - 237). The questionnaire used in round
three had additional information in the form of the median and range of scores for
each item from round 2 (Appendix Xffl, p 239).
Tables 32-41. Feedback responses from rounds 1-3 of the Delphi study for each
presenting complaint.
Table 32. Abdo Pain
Reins/Topics	 Round 1	 ound2	 -Round _2	 Round 3-
	 01103
'No of	 -Median	 nge	 n	 lige
'kg-mimes	 "iis	 'S'
Essential items/topics
Nature and description of pain 10 5 4-5 5 4-5
Location of pain 7 5 3-5 5 4-5
Menstruation (LMP Pregnancy) 9 4 3-5 4 3-5
Vomiting 11 4 3-5 4 3-5
Duration of symptoms 9 4 3-5 3 4-5
Bowels
(Diarrhoea/constipation)
11 4 3-5 4 3-5
Urinary Symptoms 8 4 2-5 4 3-5
Medications (Presently taken) 6 3 3-5 3 2-4
Desirable items/topics
Radiation of pain 5 4 2-5 4 3-5
Pyrexia 4 3.5 2-5 3.5 3-4
Previous history/episodes 8 3 3-5 3 3-4
Weight loss/gain 4 3 1-4 3 2-4
Specific to children <15
Stools-colour/consistency (red
current jelly < 3)
5 4 2-5 4 2-5
Urine output 4 3.5 1-5 4 3-5
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Table 33. Asthma Attack
Items/ToPiak 'ROund 1 	 Ro	 2
o of	 Medan
_vit.
.4cesponses	 Scores
Round 3	 d
.*Ian	 ,,	 .tcau
Scores
Essential items/topics
Treatment tried (including
medication)
12 4 3-5 5 3-5
Able to complete sentences
(with 4 or more words)
9 4 4-5 5 4-5
Previous episodes/known
asthmatic
10 4 3-5 4 3-5
Shortness of breath/wheeze 6 4 2-5 4 3-5
Recent upper respiratory tract
symptoms
6 3 2-5 3 3-4
Desirable items/topics
Is patient alone 6 4 2-5 3 3-5
Peak flow normally 5 3.5 3-5 4 1-4
Previous hospital admissions 5 4 2-5 4 3-5
Duration of current symptoms 5 3.5 2-5 4 3-5
Specific to children <15 None None None None None
Table 34. Diarrhoea
ItemslTopicsr
.
Round 1	 „Round 2	 Round 2	 Round 3 -Round3
- o of,
	'Median:	 Range_	 Median	 Range
.--......Responses	 Scores	 Scores
Essential items/topics
Abdo pain (describe) 8 4 3-5 4 3-5
Duration 10 4 3-5 4 3-5
Vomiting 8 4 3-5 4 3-5
Recent foreign travel 9 3.5 2-5 4 3-5
Any blood noticed in stool 7 4 2-5 4 2-5
Frequency 6 3 2-5 3 3-5
Others in household affected 8 4 2-5 4 3-5
Description of stool 10 3 2-5 3 2-5
Unusual foods/takeaways 7 3 2-5 3 3-4
Desirable items/topics
Fluid intake/signs of
dehydration
5 4 2-5 4 3-5
Medications (presently taking) 7 3 2-5 3.5 3-4
Previous medical
history/previous diarrhoea
6 3 2-5 3 3-5
Specific to children <15 None None None None None
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Table 35. Headache
Items/Topics oundl.	 .
o of
,Responses
,Round 2	 Round 2
-,.Median,	 Rang
Scores'
_
Roun	 Round 3 P
tail	 n e-,
core
Essential items/topics
Level of consciousness 7 5 4-5 5 3-5
Neck pain/stiffness 10 5 4-5 5 4-5
Photophobia 9 5 3-5 5 4-5
Head injury 11 5 3-5 5 3-5
Onset (sudden/gradual) 7 4 3-5 5 3-5
Severity of headache
(mild/mod. etc)
11 4 3-5 4 3-5
Visual disturbance 7 4 3-5 4 3-5
Previous headaches (migraine) 11 3.5 2-5 4 3-4
Pyrexia 7 4 2-5 4 2-4
Duration 7 4 2-5 4 3-4
Desirable items/topics
Paralysis/weakness 4 4 2-5 4 3-5
Vomiting 7 4 2-5 4 2-5
Treatment tried (rest /
medications)
6 3.5 2-5 4 3-4
Specific to children <15
Rash 6 5 3-5 5 4-5
Table 36. Head In u
Items/Topies -,,ltound9** .
, uf
Responses
• ound 2	 jtound,2
- 47	 !wog.*
edian	 nge
1MEt's
Round 3- „Round 31,..: 1.,,,.... . 	 Range.-...w.4.,tftledian- 	
,
;Scores 	 - —
Essential items/topics
Any loss of consciousness 12 5 4-5 5 4-5
Consciousness level/alertness 11 5 3-5 5 4-5
Mechanism
(fall/height/hit/RTA)
11 5 3-4 5 4-5
Vomiting (How many times) 11 4 2-5 4 3-5
Bleeding ear/nose/eye 8 4 3-5 4 4-5
Neck pain 6 4 2-5 4 3-5
Visual disturbance 7 4 3-5 4 3-5
Laceration wound 9 4 3-5 4 3-5
Desirable items/topics
Are they alone 4 4 2-5 4 4-5
Time of injury 5 3.5 2-5 4 3-4
Amnesia 4 3 2-4 3 3-5
Specific to children <15
Is behaviour normal 4 4.5 2-5 5 4-5
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' ound 2 Round.;
edian	 e
scoreS
Roun
edfna
Scores
Round 1
Responses
Items/Topics,
Table 37. OD/Ingestion
Essential items/topics
Substance ingested 10 5 4-5 5 4-5
Time of ingestion 9 5 4-5 5 4-5
Amount 6 4.5 3-5 5 4-5
Level of consciousness 6 5 3-5 5 3-5
Vomited 7 4 3-5 4 3-5
Reason (Accidental/Deliberate
Self Harm)
6 3 2-5 3 2-5
Desirable items/topics
Airway/Breathing safe 4 5 2-5 5 4-5
Previous history of self
harm/psychy hist
7 3 2-5 3 3-5
Specific to children <15
Weight of child 4 4 1-5 4 1-5
Table 38. Pyrexia
Items/Topics 'Round
,	 _	 ,` No of
Itgonses
,Ronnd	 Rotund ;
edian	 iiii
.Scores
&Han,	 _Range
, Round 3	 Round 3.z
.Salies-
Essential items/topics
Rash 7 4 3-5 4 3-5
Duration of symptoms 11 4 3-5 4 3-5
Actual temperature and
method of recording
9 4 1-5 4 3-5
Headache 6 4 3-5 4 3-5
Recent history or
illness/investigation
7 3 2-5 3 3-4
Respiratory symptoms 11 4 1-5 4 3-5
Recent foreign travel 6 3 2-5 3 3-5
Self care (including
medications)
11 3 1-5 4 3-4
G.I. Symptoms 8 3.5 2-4 3 3-5
Desirable items/topics
Neck stiffness 5 4.5 3-5 5 3-5
Fluid intake 4 3.5 2-5 4 3-5
Urinary symptoms 5 3.5 2-5 4 3-5
Others in household with same
symptoms
4 3 2-4 3 2-4
Specific to children <15
Level of responsiveness 7 5 2-5 5 4-5
Not feeding/drinking 5 5 2-5 5 4-5
Has child had febrile fits 5 4.5 3-5 5 4-5
129
Table 39. Rash
Items/Topica
	
Round ,s
o il'
,
*Responses
Round 2	 Round
-
Median.
S'fiiirea
Round
	
Round
Median.	 ' Range
Scores
Essential items/topics
Signs of Meningism
(Headache/neckstiff)
10 5 3-5 5 4-5
Description (appearance) 9 4 3-5 4 4-5
Recent drug therapy
(medication history)
9 4 2-5 4 3-5
Contact with infectious disease 7 4 3-5 4 3-5
Allergies (mouth/tongue
swelling)
7 4 2-5 4 4-5
Location on body 6 4 3-5 4 3-5
_
Pyrexia 8 4 3-5 4 3-4
Duration 7 4 3-5 4 3-5
Respiratory symptoms 6 3 3-5 3 3-4
Desirable items/topics
Distribution of rash 4 4 2-5 4 3-5
Itching 6 3.5 2-5 4 3-5
Previous skin reaction/rash 4 3.5 2-4 3 2-5
Specific to children <15
Recent immunisation 5 4 2-5 4 3-5
Behaviour of the child 5 4 2-5 4 3-5
Table 40. Vaginal Bleedin
Items/Topics -Round 1
	
Round 2	 Round 2
.	 it.r.
-	 o of	 Media 	 ....•L	 ur n	 itange-
Responses	 Scores
Round 3
.-...,--*,
email
.r....	 ,..1.Scores
Round 31
Range
Essential	 A
Pregnant?
Pain (Abdo and elsewhere) I
Menstrual history (periods
regular)
Cause	 P
Amount (quantity of
tampons/towels)
Description of loss (clots/vag
discharge) 
Desirable items/topics
LMP
Contrace.tion es. IUD
Duration of bleeding 5 4 3-5 4 3-5
Previous history of gynae
probs
6 3 1-4 3 3-4
Specific to children <15
Trauma (think NAT) 5 4 1-5 4 3-5
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Table 41. Vomiting
Items/Topics , !Round 1 ,
r	 ooki
,No of
, Responies
_Round 2	 Round 2
,Median	 Range
Scores
Round .3
Median
ScoArre
Round 3 -
Range
Essential items/topics
Any pain/abdo pain 12 4 4-5 4.5 3-5
Description of vomit (is there
any blood)
11 4 2-5 4.5 3-5
Bowels/diarrhoea/constipation/
malena
11 4 3-5 4 3-5
Frequency of vomit 7 4 2-5 4 3-5
Duration 7 3.5 3-5 4 3-5
Previous history (previous
vorn/PMH)
11 3 1-4 3 3-4
Medication (currently taking) 7 3 2-4 3 2-3
Pyrexia 7 3 2-4 3 2-4
Desirable items/topics
Signs of dehydration 5 5 2-5 5 4-5
Able to tolerate fluids/food 5 4 2-5 4 4-5
Head injury 4 3.5 1-5 4 3-5
Headache 4 3 1-5 3 3-5
Other family members/
anyone else effected
5 3 2-4 3 3-4
Eaten anything
different/unusual
4 3 2-5 3 3-4
Specific to children <15
Fluid intake 5 5 3-5 5 3-5
Feeding pattern 4 4 3-5 4 2-5
6.6 Discussion
Using the Delphi technique, with a panel consisting of experienced nurses and
doctors, consensus was established around essential and desirable topics/questions for
telephone assessment of ten common complaints. Consensus was easily achieved and
emerged clearly.
There are a number of issues identified in the literature that need to be considered
when using the Delphi technique to gain consensus views. These are summarised
below:
• The potentially large and unwieldy amount of information generated by the
technique (Procter & Hunt, 1993).
• Issues surrounding how the initial questions are formed (Procter & Hunt, 1993).
• Poor response rate with final rounds of questionnaires (McKenna,1994).
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• The use of 'experts' in the panel (McKenna, 1994; Bowles, 1999) and that the
results could be based on collective ignorance (Jones & Hunter, 1995).
• Accountability of responders due to anonymity (McKenna, 1994).
• The scientific respectability of the data (McKenna, 1994).
Respondent fatigue is also identified as a problem with multiple rounds and consensus
not necessarily reflecting the participant's true opinions (Whitman, 1990). The issue
of potential bias is identified if the Delphi panel is not balanced; for instance if one
body with particular opinions is over represented (Duffield, 1988). There is concern
expressed around how individuals change their opinions, whether this is due to new
information or pressure to conform with group opinion (Whitman, 1990b).
Many of these methodological concerns were not experienced in this study. For
example the response rate reduction in the final rounds identified by McKenna (1994)
was not experienced with 100% return for each of the rounds. This may have been
due to several factors: 1) the panel was small 2) the panel consisted of individuals
identified from the literature to have an interest in telephone consultation and 3)
personal contact was made with each participant at the beginning of the study.
Informal feedback from panel members suggested that this was a time consuming
exercise, respondent fatigue though did not affect return rate. The Delphi study did
generate a considerable amount of data; this was managed and reduced by the
techniques outlined in section 6.4.4. The panel was carefully selected as described in
section 6.4.2, avoiding the use of 'experts'. A balance between medical and nursing
input and varied clinical backgrounds was sought to try and prevent imbalance
(Duffield, 1988).
The issue of when consensus is reached is an important consideration (McKenna,
1994). Loughlin and Moore (1979) suggest that consensus should be equated with
51% agreement. In round one of the study consensus for inclusion of items was taken
at > 33.3% at least (i.e. 4 panel members or above) of respondents for two reasons:
firstly, the small panel size and secondly, the enormous number of items generated
(740 items in round one).
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The notion of 'forceful features', where the decision maker relies on recognition of
personally relevant items of information to act as keys in their assessment and
decision making (Bordage et al., 1990), was evident during the rounds of the Delphi
study. Members of the Delphi panel identified that although many items were
considered desirable topics for elicitation during telephone consultation, they may not
use all of them for each case. Some members of the panel identified that the answers
given to certain questions would influence their choice of subsequent questions and
decision making. The essential items then could be used as a collective opinion of
'forceful features' for the ten presenting complaints.
6.7 Conclusions
The development of materials to be used in the study were outlined in this chapter.
Through the process described steps were taken to develop ten 'ecologically' valid
case vignettes to be delivered in the experimental study. The Delphi technique proved
to be a useful method of reaching a consensus opinion of 'essential, desirable and age
related' questions that should be considered for ten common reasons for A&E advice
calls. Given the lack of alternative measures of the adequacy of assessment, these
inventories will be used as an instrument and a standard against which the inclusivitity
or adequacy of assessment during telephone consultation will be measured. Chapter 7
will report the findings of the study into the effect of the TAS software on the
adequacy of assessment during telephone consultation.
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CHAPTER 7— TESTING THE ADEQUACY OF ASSESSMENT
7.1 Introduction
Deficiencies in the assessment process, in particular an inadequate search for
information before judgement and decision making, during telephone consultation
have already been highlighted. Through detailed work exploring nurses' assessment
strategies the Telephone Advice System (TAS), a computer based decision support
program was developed (see Chapter 4 & Appendix I, p 188). Chapter 6 outlined the
development of ten Telephone Consultation Inventories to be used as an independent
measure of comprehensiveness of assessment. Chapter 7 outlines the results of the
experimental study introducing TAS in the consultation and its effect on the adequacy
of assessment. The methods used were described in Chapter 5, section 5.8.
The study reported seeks to test the following hypothesis:
The use of the decision support program (TAS) during telephone consultation will
increase the search for information in the assessment of the caller (by increasing the
number of items or topics considered) and prevent premature closure of the
consultation.
7. 2 Results
7.2.1 Distribution of cases presented in the study
Sixteen nurses (n=16) took part in the pre-intervention phase of the study. Fourteen
nurses continued to the post intervention phase, sample attrition was due an extended
leave of absence and resignation from post. The allocation to control and experimental
group in the pre-intervention phase was eight each. Cohort attrition was balanced
between groups leaving seven in each group post-intervention.
In the pre-intervention phase five cases were presented to each nurse. For two of the
nurses (nurse 14 & 15) one case each was removed from the analysis as the actor had
given the wrong presenting complaint at the opening of the consultation (back pain
instead of abdominal pain) which meant that the nurse may have pursued a different
line of questioning. Overall 148 cases were presented: 78 in the pre-intervention phase
and 70 in the post-intervention phase. The data were analysed using the Statistical
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Package for the Social Sciences 9.0 for Windows (SPSS, 1999). The range and
frequency of clinical presentations can be seen in Table 42.
Table 42. Frequency of clinical presentations used overall
finical CasetnliMW . FrequencyAratid Percent (Ye)
Fever 8 5.4
Vomiting 18 12.2
Diarrhoea 22 14.9
Headache 18 12.2
Head Injury 20 13.5
Abdominal Pain 19 12.8
Asthma 10 6.8
Vaginal Bleeding 11 7.4
Rash 6 4.1
Overdose 16 10.8
Total 148 100.0
There was no significant difference in the types of cases presented between the pre
and post intervention phases (X 2 .366, df 9, p= 1.000) Table 43 shows the distribution
of cases presented in the study phases.
Table 43. Distribution and frequency of clinical presentations in the pre and
post-intervention phases
ase	 Pre-test Post-test gotal
Fever 4 4 8
Vomiting 10 8 18
Diarrhoea 12 10 22
Headache 9 9 18
Head Injury 10 10 20
Abdo Pain 10 9 19
Asthma 5 5 10
Vaginal Bleeding 6 5 11
Rash 3 3 6
Overdose 9 7 16
Total 78 70 148
There were also no significant differences between cases presented to the two groups
(X2 2.105, df 9, p=.990). Table 44 (p 135) demonstrates the types of clinical cases
presented to both groups.
There were occasions when not all of the five cases presented in the pre-intervention
phase were presented at the post intervention phase. On these occasions this was
influenced by the availability of the actors to play those roles at that time.
135
xperimental- otalIMMO ase,
Table 44. Frequency distribution of cases by groups
Vomiting 8 10 18
Diarrhoea 11 11 22
Headache 8 10 18
Head Injury 11 9 20
Abdominal Pain 9 10 19
Asthma 6 4 10
Vaginal Bleeding 6 5 11
Rash 2 4 6
Overdose 9 7 16
Total 74 74 148
Table 45 shows the frequency of the number of topics covered for each individual
case. There was considerable variation across cases of the number of topics covered in
the consultation. The number of topics covered ranged from 2 - 11. The average
number of topics covered in the consultations overall was 6.09 (SD 1.8, range 9).
Table 45 Number of topics covered by clinical case
Clinical Case**24111.3 15 4	 8 01i1114Totail
l ever 1 2 1	 1 2 1 8
omiting 1 4 5 2 2 2 1 1 18
ID iarrhoea 8 4 7 1 2 22
I eadache 1 1 3 6 5 1 1 18
I ead Injury 1 1 8 7 1 2 20
•	 bdominal Pain 1 1 1 5 7 3 1 19
•	 sthma 1 1 7 1 10
aginal Bleeding 2 1 6 2 11
I' ash 2 2 1 1 6
Overdose 1 6 5 4 16
otal 1 10 17 29 32 29 14 11 4 1 148
7.2.2 Characteristics of the consultations overall
The Delphi panel had identified essential, desirable and specific issues that should be
considered for each clinical complaint. Reviewing the consultations identified
differences in consultation practice with some nurses using predominantly closed
questions and others using more general and open questions. To account for this a
'proxy' measure for consultation style (the relationship between closed and open
questions) was achieved by dividing the TCI categories of essential, desirable and
specific topics into 'asked' and 'volunteered'.
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Consultation style
The average number of essential topics covered in the consultations (n= 148) was 4.55
(SD 1.51, range 7, min 1 max 8). When divided into the 'proxy' measure for style the
mean scores for the essential topics raised by the nurse or volunteered by the caller
were 2.69 (SD 1.38, range 7, min 0-max 7) and 1.86 (SD 1.03; range 5; min 0-max 5)
respectively. For the desirable topics covered in the consultation the mean score was
1.33 (SD.86, range 3, min 0-max3 ). The mean number of desirable topics raised and
volunteered were .97 (SD .84; range 3; min 0-max 3) and .36 (SD .58; range 2; min
0-max 2) topics respectively. In 33 cases there were specific topics for children (<15
yrs). The mean number of specific topics considered in the consultations were .94 (SD
.75, range 3 min 0-max 3). The average numbers of specific topics raised by the nurse
were .64 (SD .49; range 1; min 0-max 1) and volunteered by the caller were .3 (SD
.73; range 3; min 0-max 3).
Call length
The mean call length overall (n=148) was 2.9 minutes (176.86 Secs, SD 84.18 Secs).
There was a marked difference between the shortest and longest call length at less
than a minute (47 Secs) and 7.91 minutes (475 seconds) respectively. The average
length of time that the caller spent talking during the consultations was just over one
minute (60.13 Secs, SD 32.44). The shortest length of time the caller spent talking
was less than a third of a minute (19 Secs) with the longest being 3.28 minutes (197
Secs). The average length of time the nurse spent talking during a consultation was
1.55 minutes (93.53 Secs, SD 54.61). There was a considerable variance between the
shortest and longest call length of the nurse talking at less than a third of minute (13
Secs) and 5.65 minutes (339 Secs) respectively.
Word count
A similar pattern was noticed with the word count. The mean word count overall for
consultations was 480.53 (SD 207.10). The mean word counts for the caller 181.85
(SD 88.80) with a considerable variation in the number of words spoken by the callers
across the sample, the shortest being 26 words and longest 522 words. The mean word
count for the nurse during the consultations was 305.27 words (SD 144.54). There
was also considerable variation in the nurse word count across the consultations with
the shortest 57 words and the longest 928 words.
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7.3 The effects of the intervention
To test for the effect of the intervention (the introduction of the decision support
software to the experimental group) on the consultations, analyses of variance were
performed on the pre and post intervention data. The General Linear Model (GLM)
Repeated Measures procedure for exploring analysis of variance (SPSS, 1999) was
used as the same measures (clinical cases) had been presented on two occasions to the
subjects in the study. The GLM Repeated Measures procedure allows for testing of
between-subjects factors (control and experimental groups) and within subject factors
(pre-intervention and post-intervention phases, control n=32 paired cases and
experimental n=35 paired cases). In order to test for differences the data were formed
into new tables and a number of new variables were constructed for the GLM
Repeated Measures Analysis (Table 46).
Table 46. Details of new variables constructed for GLM Repeated Measure
Analysis
Variable 4Yal#14e	 „Calculation -
Nnmber
Total items/topics covered 1 = essential + desirable + specific topics
Total items/topics asked 2 = essential + desirable + specific topics raised
Total items/topics volunteered 3 = essential + desirable + specific topics
volunteered.
Total of essential items/topics covered 4 = essential topics raised and volunteered.
Number of essential items/topics asked 5 = total of essential topics recorded as raised
Number of essential items/topics
volunteered
6 = total of essential items recorded as
volunteered
Total desirable items/topics covered 7 = desirable topics raised + volunteered.
Number of desirable items/topics asked 8 = total of desirable topics recorded as raised
Number of desirable items/topics
volunteered
9 = total of desirable topics recorded as
volunteered
Total of specific (<15 yrs) items/topics
covered
10 = specific topics raised + volunteered.
Percentage of total scores possible for
consultation
11 =	 E of items/topics identified overall
total score possible X 100
Percentage of essential scores possible
for consultation
12 =	 E essential items/topics identified overall
total score of essential items possible
X 100
Percentage of desirable scores possible
for consultation
13 =	 I desirable items/topics identified overall
total score of desirable items possible
x100
Percentage of specific scores possible
for consultation
14 =	 E specific items/topics identified overall
total score of specific items possible X 100
Total of items/topics covered
Significantly more items/topics were considered during the consultations overall by
the experimental group (F=4.106; df---1,65; p=0.047) with the mean number of
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items/topics considered for the two groups (control n=32 and experimental n=35)
being 5.7 (95%CI=5.18, 6.23) and 6.4 (95%CI=5.9, 6.9) respectively. Analysis of
variance between the pre and post intervention phases of the study shows a
statistically significant increase in the number of items/topics considered in the post
intervention phase (F = 10.959; df=1,65; p=0.002). The experimental group considered
significantly more items/topics in the post intervention phase than the other group
(F=22.598; df=1,65; p<0.001). Table 47 (p 140) shows the mean scores for the control
and experimental groups for both pre and post intervention phases.
Items/topics raised by the nurse
When the items/topics raised by the nurse are considered overall a similar pattern is
found to the previous section with more items/topics raised by the experimental
group. The average number of items raised by the nurse in the pre-intervention phase
was 3.6 (95% CI 3.2, 3.9) and post intervention 4.1 (95% CI 3.7, 4.5). This difference
did not reach statistical significance (F=3.732; df=1,65; p=0.058). Analysis of
variance between the pre and post intervention phase demonstrates a statistically
significant increase in the number of items/topics raised during the consultation in the
post intervention phase (F=13.855; df=1,65; p<0.001). Significantly more items/topics
were raised by the nurses in the experimental group in the post intervention phase
than in all other groups (F=17.067; df=1,65; p<0.001) (See Table 47, p 140 for mean
scores).
Items/topics volunteered by the caller
There was little effect on the number of items/topics raised between groups (F=.599;
d1,65; p=0.442) or pre and post intervention (F = 1.373; d1,65; p=0.246). No
marked effect with the experimental group post intervention was apparent (F=.013;
df=1,65; p=908) (See Table 47, p 140 for mean scores).
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Table 47. Mean scores for control and experimental group pre and post
intervention
_
Study Group'	 'Mean
.
td. Error' 9
.	 .•
5 C
pper
otal items/topics covered
Control
	
l' re-Intervention 5.844 294 5.256 6.431
l' ost-Intervention 5.562 304 4.956 6.169
I xperimental l're-Intervention 5.657 281 5.095 6.219
I'ost-Intervention 7.229 291 6.648 7.809
otal items/topics raised by the nurse
ontrol
	
l' re-Intervention 3.625 240 3.146 4.104
l' ost-Intervention 3.531 287 2.959 4.104
I xperimental 're-Intervention 3.229 229 2.771 3.687
I'ost-Intervention 5.029 .274 4.481 5.576
otal items/topics voltd by the caller
ontrol	 l' re-Intervention 2.219 2.585
r ost-Intervention 2 2.528
I xperimental l' re-Intervention 2.429 2.078 2.779
r ost-Intervention 2.200 2.675
otal of essential topics
ontrol	 l' re-Intervention 4.313 4.793
l' ost-Intervention 4.094 4.625
I xperimental l' re-Intervention 4 3.855 4.774
I' ost-Intervention 5.400 .254 4.892 5.908
ssential topics raised by nurse
ontrol	 l' re-Intervention 2.500 2.073 2.927
l' ost-Intervention 2.500 2.015 2.985
I xperimental I' re-Intervention 2.286 2.694
r ost-Intervention 4.035
I ssential topics voltd by caller
ontrol	 I' re-Intervention 2.157
l' ost-Intervention 1.977
I xperimental I' re-Intervention 2.029 2.358
I' ost-Intervention 1.829 .184 1.462 2.195
otal of desirable topics
ontrol r re-Intervention 1.313 .148 1.016 1.609
r ost-Intervention 1.219 .155 .910 1.528
I xperimental r re-Intervention 1.171 .142 .888 1.455
r ost-Intervention 1.600 .148 1.304 1.896
II esirable topics raised by nurse
ontrol I' re-Intervention .938 .148 .642 1.233
I' ost-Intervention .937 .144 .650 1.225
I xperimental I' re-Intervention .800 .141 .518 1.082
P ost-Intervention 1.286 .138 1.011 1.560
II esirable topics voltd by caller
Control l' re-Intervention .375 .097 .181 .569
lost-Intervention .281 .103 .178 .487
i xperimental l're-Intervention .371 .093 .186 .557
Post-Intervention .314 098 .118 .511
otal specific topics (Children)
ontrol	 P re-Intervention .857 219 .384 1.330
P ost-Intervention 1.143 376 .331 1.955
I xperimental Pre-Intervention .750 205 .308 1.192
r ost-Intervention 1.000 352 .240 1.760
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Essential items/topics
Little variance was found between the numbers of essential topics covered by the
control and experimental groups overall (F=4.684; d1,65; p=0.034). However there
was a statistically significant increase in the number of essential topics raised in the
post intervention phase (F=5.909; df= 1,65; p=0.018), with the experimental group
eliciting significantly more essential items/topics in the post intervention phase than
any other group (F= 13.378; df= 1,65; p=0.001) (See Table 47, p140 for mean scores).
Analysis of the essential topics raised by the nurse or volunteered by the caller
revealed little difference overall between the control and experimental groups
(F=3.322; df=1,65; p=0.073; F= 1.347; df=1,65; p =.250 respectively) although the
mean scores for the experimental group where higher in both cases. Significantly
more essential topics were raised in the post intervention phase of the study (F=9.204;
df-1,65; p=0.003) and significantly more items were raised by the experimental post
intervention compared to any other group (F=9.204; df=1,65; p=0.003). With items
volunteered by the caller no significant differences were identified either between
study phases (F=1.685; df=1,65; p=0.199) or between the experimental group and
others (F=.003; df= 1,65; p=.954) (See Table 47, p140 for mean scores).
Desirable items/topics
Analysis of variance of the total number of desirable topics identified revealed little
difference between the control and experimental groups overall (F=.454; df=1,65;
p=0.503). Similarly there was no significant difference between the scores pre and
post intervention (F=2.286; df=1,65; p=0.135). More desirable topics were considered
by the experimental group in the post intervention phase than the other groups
(F=5.563; df= 1,65; p<0.05) (See Table 47, p 140 for breakdown of mean scores for
group).
A similar pattern is evident with the number of items raised by the nurse and
volunteered by the caller to that found with the essential questions. The difference in
the mean scores between the control and experimental group were not significant
(F=.376; df=1,65; p=0.542, F=.018; df--1,65; p=.894 respectively). Analysis of
variance between the pre and post intervention phase identified a significantly greater
number of items raised in the post intervention phase (F=5.259; df=1,65; p<0.05).
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Similarly there was statistically significant difference in the number of desirable items
raised by the experimental group in the post intervention phase (F=5.259; df--1,65;
p<0.05). No differences were found in the number of desirable items volunteered by
the caller either between study phases or groups (See Table 47, p 140 for breakdown
of means).
Specific items for children
There were only a small number of cases where specific items had been identified for
children (control n=7, experimental n=8). There were no significant differences
between the mean scores for these cases either between control and experimental
groups or pre and post intervention phases. Individual analysis of variance was not
carried out on the items/topics raised and volunteered section due to the small number
of cases (See Table 47, p 140 for break down of means).
Consultation length
The data for consultation length were also analysed for variance using the GLM
Repeated Measures tests. There were significant differences in time for the total
consultation length with the consultations in the post intervention phase being longer
(for both the control and experimental group) than in the pre-intervention phase
(F=151.144; df=1,65; p<0.001). In the post intervention phase the consultations by the
experimental group were significantly longer than all other groups (F=66.377;
df= 1,65; p<0.001). The same trend is apparent with the analysis of time the nurse
spent talking during the consultation with the mean length significantly increased for
both the control and experimental group in the post intervention phase (F=80.955;
d1,65; p<0.001). In the post intervention phase the nurse spent significantly longer
talking than in the other groups (F=29.652; d1,65; p<0.001). The same pattern is
noted with the length of time that the caller spends talking. There was also a
significant increase in length for both the control and experimental group in the post
intervention phase (F=67.138; df=1,65; p<0.001), with the callers from the
experimental group in the post intervention speaking for longer than in other groups
(F=25.006; df=1,65; p<0.001). Table 48 (p 143) gives a break down of the mean
consultation length for each group and phase of the study.
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Table 48. Means of consultation length overall, study phase and group
tudy
 iMeap td. Erro, „
	 , 0 CI
pper -
Total consultation length
Control re-Intervention 131.312 7.838 115.659 146.966
ost-Intervention 160.531 13.116 134.336 186.726
Experimental re-Intervention 138.086 7.495 123.118 153.054
ost-Intervention 282.114 12.542 257.067 307.161
onsultation length nurse speaking
Control re-Intervention 69.687 5.242 59.219 80.156
ost-Intervention 89.469 10.205 69.087 109.850
Experimental re-Intervention 68.743 5.012 58.733 78.753
ost-Intervention 149.171 9.758 129.683 168.660
onsultation length caller speaking
Control re-Intervention 44.500 2.994 38.521 50.479
ost-Intervention 56.531 5.970 44.608 68.454
Experimental re-Intervention 45.486 2.863 39.768 51.203
ost-Intervention 95.200 5.708 83.800 106.600
Word count
The word count scores for the consultations mirror the pattern for the consultation
length data with a significant increase in word count overall in the post intervention
phase for both groups (F=77.588; df=1,65; p<0.001). Similarly the word count for the
experimental group in the post implementation phase is significantly longer
(F=32.420; df=1,65; p<0.001). This pattern is repeated for the word count of the nurse
and the caller overall in the post intervention phase (F=56.414; df=1,65; p<0.001,
F=30.354; df=1,65; p<0.001 respectively). Similarly the word count for the nurse and
caller in the experimental group post intervention phase was the greatest (F=24.596;
df=1,65; p<0.001, F=11.420; df=1,65; p=0.001 respectively). Table 49 (p 144) gives
the mean scores for word count totals overall for nurse and caller.
Completeness of assessment
To explore the completeness of the assessment a new variable was created (See Table
46, p135, variable 11) to express the relationship between the number of topics
considered (in total) per consultation with the theoretical maximum score for that
presenting complaint (developed from the TCI through the Delphi Study). This was
calculated as the percentage of the maximum score achieved. The percentages were
calculated for the completeness of assessment overall, and for the percentage of
essential, desirable and specific topics covered (see Table 46, p 138 variables 11-14).
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Table 49. Mean scores for word count totals overall for nurse and caller
Study Group MeanZtStd.ErrOr z 95°4• 0
Loin*
9564, Cl
Upper)
otal word count
ontrol re-Intervention 83.625 p 0.924 41.837 25.413
ost-Intervention 35.658 81.100 523.525
• I re-Intervention 384.086 0.007 44.129 24.043
P ost-Intervention 703.914 34.095 35.822 772.007
ord count nurse
ontrol re-Intervention 47.281 16.167 14.993 79.569
Post-Intervention 86.781 7.038 p32.783 40.779
• I re-Intervention 45.743 15.459 14.869 76.616
Post-Intervention 38.800 5.853 87.168 90.432
ord count caller
ontrol re-Intervention 139.719 12.070 115.614 163.824
ost-Intervention 165.531 15.541 134.495 196.568
• I re-Intervention 157.400 11.541 134.351 180.449
ost-Intervention 65.114 14.860 p35.438 94.791
The GLM Repeated Measures tests were applied to explore the analysis of variance
for the completeness of assessment overall. As can be seen from Table 50 (p 145)
there were no significant differences found between the control and experimental
groups when considered overall (F= 1.084; df= 1,65; p=302). There was however a
marked difference when completeness was considered for the two phases separately.
There was a significant increase in completeness in the post intervention phase
(F=10.606; df=1,65; p=0.002) with the experimental group demonstrating the most
complete assessment when compared with the other groups (F=26.509; d1,65;
p<0.001).
There was a similar pattern for the percentage of essential and desirable topics
covered (see Table 50, p 145). The experimental group in the post intervention phase
identified significantly more of the essential and desirable topics than other groups
(F-13.500; df=1,65; p<0.001, F=6.377; df=1,65; p=0.014 respectively). No
significant differences were identified between the control and experimental groups
overall (essential topics F=1.343; df= 1,65; p=0.251; desirable topics F=.399; df=1,65;
p=0.530) or between the pre and post intervention phases (essential topics F=3.828;
df=1,65; p=0.055; desirable topics F=2.079; d--1,65; p=0.154). For the specific
topics (children) no differences were observed for the percentage scores either
between groups or phases, however there were very few cases with specific topics for
children (control n=7, experimental n=8).
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Table 50 Mean percentage scores of completeness for the pre and post
intervention and control and experimental groups (Higher mean = greater
percentage of completeness)
tudyGrounr	 Mean1Std Error 95% Cid
Lower.Uppert,
95% CI
l' ercentage of total scores possible
Control
	 l' re-Intervention 51.959 2.718 46.531 57.388
I' ost-Intervention 49.035 2.622 43.798 54.272
Experimental l' re-Intervention 47.495 2.599 42.305 52.686
l •
 ost-Intervention 60.488 2.507 55.481 65.496
I' ercentage of essential topics covered
Control	 l' re-Intervention 58.281 3.541 51.209 65.353
I' ost-Intervention 54.514 3.201 48.122 60.906
Experimental I' re-Intervention 55.000 3.386 48.238 61.762
l' ost-Intervention 67.349 3.060 61.237 73.461
l' ercentage of desirable topics covered
Control	 I' re-Intervention 38.781 4.478 29.839 47.724
l •
 ost-Intervention 35.135 4.481 26.185 44.085
Experimental l' re-Intervention 33.571 4.281 25.021 42.122
1 1 ost-Intervention 46.924 4.285 38.366 55.482
P ercentage of specific topics covered
Control	 I' re-Intervention 66.667 17.645 28.546 104.787
I I ost-Intervention 66.667 17.460 28.946 104.388
Experimental l' re-Intervention 58.333 16.506 22.675 93.992
I' ost-Intervention 60.417 16.333 25.132 95.702
Outcomes
The outcomes of the consultation in terms of where and when the caller was advised
to seek further care were coded from the consultation transcripts. Nine outcomes were
identified, each of which was given a numerical value on a scale of 1-9 which was
ordered in terms of urgency. A value of one was given to 'Call 999', 2 to 'Attend
A&E now' to 9 'home care advice'. In this way it was possible to determine an
increase or decrease in acuity of the disposal recommended. Table 51 (p 146) shows
the frequencies of these outcomes overall.
There were differences between the frequencies in the pre and post test phases and
between the control and experimental groups. Table 52 (p 146) shows the frequencies
of disposal recommended for the pre and post intervention phases for both the control
and experimental groups.
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Table 51. Frequency of outcomes overall
Frequency 'Percent
Call 999 6 4.1
Attend A&E (Now) 55 37.2
GP urgent (home visit/same day appt) 67 45.3
Call GP for further advice 5 3.4
Needs to see Dr (No time frame given) 3 2.0
GP tomorrow 6 4.1
Observe-no change see GP tomorrow 4 2.7
See Pharmacist for advice 1 .7
Home care advice 1 .7
Total 148 100.0
Table 52. Frequencies of disposal recommended for the pre and post intervention
phases for both the control and experimental groups
:Outcome	 -Prtint..	 Post-,Int. 	 Pre7Int,	 „Post-Int. Experi
Ciiiiirol	 . dintrol	 Exiled;
Call 999 3 2 1
Attend A&E (Now) 18 17 12 8
GP urgent (home visit/same day appt) 14 15 20 18
Call GP for further advice 3 - 2
Needs to see Dr (No time frame given) - 3 -
GP tomorrow - 1 - 5
Observe-no change see GP tomorrow - 1 - 3
See Pharmacist for advice - 1 -
Home care advice 1 - -
As can be seen from Table 52 a shift in the level of recommended outcome is evident,
with the experimental group in the post intervention phase recommending a lower
level of care in a number of instances. Illustrated by the reduction of those
recommended to attend A&E, it appears that the experimental group are more likely
to recommend delay in seeking further health care assessment or intervention.
Analysis of variance, using a General Linear Model repeated measures design
identified a difference in the mean scores 3 between the control and experimental
group (2.758 [95% CI=2.343, 3.174]; 3.157 [95% CI=2.766, 3.548] respectively),
however this did not reach statistical significance (F=1.952; df 1,64; p=0.167).
Analysis of variance of the pre and post intervention phases identified a significant
difference (F=6.044; df 1,64; p=0.017) between the mean scores in the pre and post
intervention phase (2.721 [95% CI= 2.431, 3.010]; 3.194 [95% CI=2.803, 3.586]
3 Using the ranking system of outcomes as described previously, a higher mean score indicates a
tendency towards recommending a less acute intervention.
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respectively). As can be seen from Table 53 there was an increase in the mean score
for the experimental group in the post intervention phase indicating a tendency toward
a less acute outcome disposal for this group. However the change between the pre and
post intervention phases failed to reach significance (F=.906; df 1,64; p=0.345).
Table 53. Mean scores for the outcomes proposed by the control and
experimental roups in the pre and post intervention ihases
u comes
Control 1 Pre-Int. 2.613 .211 2.191 3.034
2 Post-IM. 2.903 .285 2.333 3.473
Experimental 1 Pre-Int. 2.829 .199 2.432 3.225
2 Post-Int. 3.486 .268 2.949 4.022
7.4 Utilisation of the TAS system "Live" 
The utilisation of the TAS system was examined for the nurses in the experimental
group. Table 54 shows the total number of calls each nurse took during the practice
sessions and their use of the system for 'live calls'
Table 54. Numbers of practice and live calls taken by nurses in experimental
group
Nurselair Practice callsal.Live cams
05 49 26
12 26 24
09 5 7
08 21 12
07 13 5
10 12 10
02 20 22
The approximate length of time the most experienced nurse (05) spent using the
system (average call length taken as 282 secs from post implementation data
multiplied by the total number calls {practice + Live}) was just under 6 hours (352.5
minutes) over a nine month period. The least experienced nurse (09) spent less than an
hour (56.4 minutes) taking calls on the system over the 9 month period. The average
length across the sample was just under 3 hours (169.2 minutes) consultation time
using the system over the 9 month period. These are only crude estimates utilising the
mean consultation length in the study as a proxy measure for all consultations. A
minimum of 20 hours exposure is recommended to achieve proficiency in use of the
system (Plain Software, 1999 Personal communication); none of the nurses in this
experimental study met that target. It is anticipated that the difference between
control and experimental groups would be greater 'in vivo' than 'in vitro'. Examining
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the data further did not reveal any observable link between the number of calls taken
(as a proxy for experience) and a corresponding increase in the mean number of topics
considered in the post intervention consultation. Table 55 shows the nurses ranked in
order of the number of calls taken and the mean number of items considered in the
post intervention consultation.
Table 55. Ranked order of number of calls taken by nurses
=Nurse ,11 4 Number of calls*SrMean of total questions,
05 75 7.20
12 50 6.40
02 42 9.40
08 33 6.90
10 22 5.20
07 18 7.00
09 12 5.40
7.5 The reliability of the Telephone Consultation Inventory (TCI)
The principle researcher (RC) coded the data. In order to test the reliability of scores
obtained for the TCI inter-rater reliability checks were carried out on 12% (18/n=148)
of the data. The consultations to be scored were randomly selected (using a Table of
random numbers) from all the consultations. The TCIs were given to a second rater
who scored the consultations independently. The data produced by the TCI were
classified as ordinal as they were designed to measure the depth of an assessment
(Hicks 1990). Therefore an individual identifying a greater number of items would
have a more complete assessment. In order to test the inter-rater reliability the
Spearman's rank measure of correlation between the scores was applied. The
Spearman's p is recommended when exploring the correlation between small scales
and small number of response values (McLaughlin & Marascuilo, 1990). Although
the relationship among ordinal variables can be explored using nominal measures
(such as the Cohen's Kappa) other measures such as correlation coefficients allow for
additional information such as ranking to be taken into account (Norusis SPSS for
Windows, Base system user guide Release 6.0). The TCI was tested for reliability on
the overall score, essential, desirable, specific questions and the 'proxy' measure for
consultation style (whether questions were asked by the nurse or volunteered by the
caller). The results of the inter-rater reliability tests are shown in Table 56 (p 149).
Overall there was a high degree of inter-rater reliability using the TCI rs.861
(p<0.01). The TCI was judged as being reliable.
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Table 56. Results of inter-rater reliabililty checks for the TCI.
-Variable lf Spearman's rho Statistiod significance*
Overall score (Question Total) rs	 .861 P<0.01
Score for essential items r, .961 P<0.01
Score for desirable items rs .723 P<0.01
Score for specific items rs .500 * NS
Score for topics asked r, .804 P<0.01
Score for topics volunteered r, .933 P<0.01
* Only 4 cases had specific items/topics out of the sample to check reliability
7.6 Discussion
The results reported in section 7.4 suggest that the decision support system used by
the experimental group in the post intervention phase of the study had a marked effect
on consultation. It seems to have an effect in two ways: firstly by increasing the
search for information and secondly by making the consultation more directive in
nature.
7.6.1 The adequacy of assessment
The results of the GLM tests suggest that nurses using the decision support software
considered more topics during the consultation overall than those not using the system
therefore increasing the number of topics considered. This appears to be attributed
mainly to the topics raised by the nurse rather than volunteered by the caller,
indicating that the software has prompted the nurse to ask more questions. The nurses
using the TAS system also considered more of the desirable topics identified by the
Delphi panel for the cases. Similar to the overall count of topics, it appears that the
increased search is driven by the nurse rather than through more items volunteered by
the caller for both the essential and desirable topics considered. There were fewer
paediatric cases with specific topics to consider with 7 paired cases for the control
group and 8 for experimental group. Significant differences were not found for these
cases either between study phases or between groups.
In previous studies reported (Chapter 2) the estimation of the adequacy and
appropriateness of assessment during telephone ranges from 50 — 74% of calls
(Brown & Eberle 1974; Evans et al., 1993). The reported inadequacies in assessment
included giving advice based on inadequate information (Aitkin et al., 1995) and the
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failure to ask fundamental questions about a caller with myocardial ischaemia
(Verdile et al., 1989). The phenomena of the "mind snapping shut" where the
clinician decides what is wrong with the caller and the most appropriate management
plan early on in the encounter and disregards other possibilities is described (Perrin &
Goodman 1978). The data presented in Chapter 7 suggests that the search for
information is improved using the TAS software and may compensate for the
inadequacies described in the literature. It is not clear from the data presented whether
the intervention, the provision of TAS, did prevent the "mind snapping shut"
phenomena. This issue will be addressed in Chapter 8 with the exploration of the
effects of the system on cognitive processing.
7.6.2 Completeness of assessment
Expressing the relationship between the number of topics identified and the
theoretical maximum score for each case was performed to give an indication of the
completeness of assessment. This clearly identifies that those nurses using the TAS
gained a greater proportion of the theoretical maximum score for the cases than those
who did not (60.5% and 49% respectively). This pattern is reflected for the essential
(67.3% and 54.5% respectively) and desirable topics (46.9% and 35.1% respectively)
considered.
The notion of using completeness as being an indicator of a good assessment and
decision making has been questioned (Sloane et al., 1985; Yanovski et al., 1992). The
need to identify critical areas that influence the decision has been recommended
(Perrin & Goodman, 1978; Yanovslci et al., 1992). The data presented in Chapter 7,
has included both a measure of completeness and of critical areas to be considered
using the essential criteria developed by the Delphi panel.
7.6.3 Consultation length
The consultations when nurses used the TAS were longer both in actual length
(seconds) and in word count. The greatest proportion of this time is accounted for by
an increase in the length of time, both actual and word count, for the nurse dialogue.
There is also an increase in the amount of time, both actual and word count, that
callers spend talking in the group using the TAS, this is probably accounted for in
answering the increased number of topics raised. The data reveal an increase in
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consultation time both actual and word count (see Table 48, p 143 & Table 49, p 144)
for both the control and experimental group in the post intervention phase. There is,
however, no concomitant increase in the topics covered during the consultation for the
control group. One possible explanation for this is the change in two of the actors in
the post intervention phase, however this may just be down to a change in practice
over time.
There was a marked increase in the mean scores for consultation length in the post
intervention phase of the study. The experimental group had the longest call length.
When the differences in nurse and caller interaction time is removed from the total
consultation length there are differences in the time not accounted for, 37.743 secs for
the experimental group and 14.531 for the control group. Some of this time can be
attributed to 'meaningful silences' or thinking time during the consultation. For the
experimental group this additional time may be attributed to reading information from
the computer screen or navigating through the assessments prompts. Further work
would need to be conducted to explore this issue.
The length of consultation may be an important factor in the acceptability of the
system in clinical practice. The findings of the semi-structured interviews (Chapter 4)
identified one the influencing factors on the decision making process during telephone
consultation as the busyness of the department. One nurse suggested that the amount
of time available to her influenced her judgement of the caller's needs. Chapter 1
identified the increased pressure on A&E departments, the informality of the
provision of telephone advice has also been highlighted (Chapter 2). The increased
time in consultation may account for the lack of use of the TAS system live between
study phases (Section 7.4). Clear benefits in terms of depth of assessment, clinical
safety and reduction of the number of individuals being asked to attend A&E would
need to be demonstrated to nurses, encouraging them to invest the time in telephone
consultation when competing with other demands in the department.
Chapter 5 Section 5.8.3 identified the limitations of using actual time (in seconds) as a
measure of discourse length (Williams 1998) suggesting that word count may be a
more reliable measure. Using the two measures the data presented in this study
provide the opportunity to compare the two methods. Both of these measures identify
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a marked difference in the division of time within the consultations. When expressed
as the proportion of time that the nurse spends talking, for example, in the post
intervention experimental group this equates to 52.9% of the consultation length
(seconds). However, when the number of words spoken is used as a measure of
consultation length the division of 'time' appears different with the nurse dialogue
equating to 62.4% of the consultation time. This clearly illustrates a difference of just
under 10% in terms of judging the proportion of time. Further work is required in the
area of developing a valid and reliable method of measuring consultation and dialogue
length. Word count can be taken as the more reliable measure of time from the data
presented here.
7.6.4 Style of assessment
Although not a primary aim of analysis, the results provide an insight into the effect
of the system on the style of consultation. Using the subdivided categories of raised
and volunteered in the TCI, a proxy measure for styles, in terms of open and closed
questions was formed. The data from the GLMs suggests a shift from an open style of
consultation to a more closed and directive style of consultation with the experimental
group using TAS asking more specific questions. The increase in the mean values in
the experimental group for the essential and desirable topics raised, mirror a decrease
in the mean values of the essential and desirable topics volunteered by the caller (see
Table 47). The increased overall length of consultation time and the dialogue length
of the nurses in the experimental group using TAS supports the suggestion of a more
directive style in this group.
7.6.5 Outcomes
An effect was demonstrated on the level of disposal recommended by the nurse at the
end of the call with those using TAS in the post-intervention phase of the study. These
data (Table 52, p 146) indicate a tendency in recommending a delay in seeking further
care. It appears then that the increase in the depth of assessment may affect outcome.
Further work is required to explore this area in greater depth and gain a full
understanding of the links between the assessment and decision about disposal.
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7.7 Summary and Conclusions
The data presented in chapter 7 has identified that TAS has an impact on the
assessment process during telephone consultation. Nurses using TAS in the
experimental group considered more items during their assessment of the caller than
the control group. They considered more essential and desirable items, as determined
by an independent 'expert' panel (see Chapter 6), than the control group. The
consultations were considerably longer for the experimental group, the additional time
possibly being spent on documentation and the increase in information search. It
would also appear that TAS may have an impact on outcome, with a tendency for
nurses in the experimental group recommending a less urgent course of action at the
close of the consultation. Further work is required to verify this impact. The data
presented in this chapter support the hypothesis posed in section 7.1.
The effect of TAS on the cognitive processing during the consultation will be
explored in Chapter 8.
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CHAPTER 8 — INVESTIGATION OF COGNITIVE PROCESSING
8.1 Introduction
The data provided in Chapter 7 has demonstrated a marked effect of TAS on the
adequacy of assessment. The effects of TAS on the cognitive processing during
telephone consultation will be examined in Chapter 8. The hypothesis to be
investigated is that: Using a decision support program will interrupt the usual process
of information gathering during telephone assessment. In order to test this hypothesis
the consultations were analysed to identify the type and sequencing of cognitive
operators used during the consultation. The development and application of a coding
framework were described in Chapter 5, section 5.8.
8.2 Results 
One hundred and forty seven transcripts were analysed using the cognitive operator
framework The cognitive operators search and heed were most commonly used,
identified 1,501 and 1,223 times respectively. Other operators such as plan (330) and
reason (102) were less commonly used. The least commonly used operators were
predict (55), negotiate (42) and read (40). The operators search and heed account for
78.4% of all operators used in the consultation. Search alone accounted for 43.2% of
all the operators used. Heed and search appeared frequently together in the
consultation (825) accounting for 55% of the time the search operator was used.
There were marked differences in the use of cognitive operators between the control
and experimental group with the introduction of the decision support software. The
mean number of cognitive operators used in total during the consultation increased
from 19.92 (SD 6.53) to 33.12 (SD 10.31) per consultation in the experimental group
post implementation phase. There was a slight decrease in the mean number of
cognitive operators used in the control group with 22.49 (SD 7.37) in the pre-
intervention phase compared with 19.80 (SD 6.53) in the post-intervention phase.
Table 57 (p 155) shows the variance in mean number of times that cognitive operators
were identified between the pre and post-intervention phases of the study.
As can be seen from Table 57 (p155), there was considerable variation in the mean
numbers of cognitive operators used in the consultations between the pre and post
154
implementation phases. The most marked increases were in the cognitive operators'
search and heed with an increase from the pre-intervention to post-intervention phase
of 8.00 to 15.26 and 6.74 to 11.32 respectively. There was also an increase in the use
of the operator read in the group using the decision support software. The nurse
reading information from the computer screen in the experimental group may account
for this variance. There appears to be little variance between the means for the
operators interpret, predict, reason and plan.
Table 57. The variance in means of cognitive operators identified between pre
and post intervention phases
Study	 ''Opemtor	 torOperator	 0	 tot	 erator	 -	 !4.erator	 .operator
Pliii0;*	 Interpret 	 ,,di	 . ,	 e °date',._	 ..	 ,
GraUri	 Mean	 Mean	 Mead	 Mean	 ean eán
-(SD)	 (SD)
	
(SD);	 --(SD)	 SO'	 SD)	 -	 SO, 	SD)
Pre-Int .13 9.18 1.10 8.49 .33 .85 2.15 .26
Control (.34 3.42 (1.19 (3.24) (.58) (1.18) (1.09 (.50)
Pre-Int .20 8.00 1.23 6.74 .26 .51 2.40 .46
Ex erim .41 (3.40 (1.14) 3.12) (.44) (.56) (1.03) (.85)
Post-It .10 8.82 .79 6.95 .38 .69 2.00 .18
Control .31) (3.88) (.86) (2.86) (.59) (.73) (.73) (.45)
Post-It .71 15.26 1.85 11.32 .53 .71 2.47 .26
Ex erim (.94) (5.45 (1.54) (4.36) (.93) (.94) (1.11) (.62
There were marked differences in the mean scores for individual nurses for each
cognitive operator. For the cognitive operator search in the pre-intervention phase the
range of means was from 5.4 (SD .89) to 13.6 (SD 1.52) and in the post intervention
phase from 6.0 (SD 3.32) to 24.25 (SD 6.02). There was similar variance for other
operators; the range for heed was 5.2 (SD 1.79) to 13.8 (SD 2.17) for the pre-
intervention group and 5.2 (SD 0.45) to 16.75 (SD 4.99) for the post intervention
group. Table 58 (p 156) shows the mean scores for each nurse by cognitive operator.
8.2.1 Cognitive operator sequences
The content analysis of the consultations using the coding framework described
previously was used to provide a quantitative measure of the operators identified. In
order to gain a greater understanding of the assessment process a sample of the
consultations were selected for further analysis; one case each from the nurses in the
experimental group was randomly selected for further analysis. To explore the effect
of TAS the same case was selected from the post-intervention phase of the study for
comparison. Fourteen cases were explored in this way.
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Table 58. The mean scores for each nurse b y cognitive operator.
Nurs	 .,PhaseA
•
Group
Read Search Interpret Heed Predict '	 . on Plan -Negotiate° Total.--c
• perators
16.41 Pre-Int (n=5) Mean 0 7.8 0.8 5.2 0 0.6 1.6 0.5
Control SD 0 1.79 1.79 1.79 0 0.89 0.89 0.58 4.16
Post-Int (n=5) Mean 0.4 7.2 1.6 5.8 0.2 0.8 2.2 0.4 18.6
Control SD 0.55 2.59 0.89 3.77 0.45 0.45 0.45 0.89 6.43
2 Pre-Int (n=5) Mean 0.2 10.2 1.4 7.4 0.2 1.2 2.2 0 22.8
Experimental SD 0.45 0.84 0.89 1.95 0.45 0.84 0.45 0 3.96
Post-Int (n=5) Mean 0.8 17.4 4.2 11.6 0.8 1.4 2.4 0.2 38.8
Experimental SD 0.84 3.29 1.3 3.51 1.3 0.89 0.89 0.45 6.69
4 Pre-Int (n=5) Mean 0 7.6 0.8 6.6 0 0.6 2.6 0 18.2
Control SD 0 1.95 0.84 0.89 0 0.55 1.34 0 3.03
Post-hit (n=5) Mean 0 7.4 1.6 5.2 0.6 0.8 3 0.8 19.4
Control SD 0 3.97 0.55 0.45 0.55 0.45 0.71 0.84 5.03
5 Pre-Int (n=5) Mean 0.4 5.4 1 5.4 0.2 1.2 2.4 0.2 16.2
Experimental SD 0.55 0.89 1 1.14 0.45 0.84 0.55 0.45 0.84
Post-hit (n=5) Mean 0.6 17 2.6 10.4 1 1.6 3.4 0.6 37.2
Experimental SD 0.55 4.3 1.52 2.7 1.22 1.34 1.34 1.34 5.63
6 Pre-Int (n=5) Mean 0 6.2 0.2 6.4 0.2 0 1.6 0.2 14.8
Control SD 0 0.84 0.45 1.34 0.45 0 0.55 0.45 2.59
Post-hit (n=5) Mean 0 6.4 0.6 7.6 0 0.6 2 0.2 17.4
Control SD 0 2.07 0.89 3.51 0 0.89 1.41 0.45 8.17
7 Pre-Int (n=5) Mean 0 11.6 0.6 10 0.6 0.4 2.2 0.2 25.6
Experimental SD 0 3.36 0.89 2.55 0.89 0.55 0.84 0.45 6.31
Post-hit (n=5) Mean 0.4 16 1.6 10.8 1 1 2.8 0.4 34
Experimental SD 0.55 2.55 0.55 2.59 1.22 1 1.1 0.55 5.79
8 Pre-Int (n=5) Mean 0 11 1.6 7.8 0.2 0 2 0.2 22.8
Experimental SD 0 2.92 0.55 1.1 0.45 0 1 0.45 4.02
Post-hit (n=5) Mean 0.4 14.4 1.6 15 0.2 0 2 0.2 33.8
Experimental SD 0.55 2.19 1.52 3.87 0.45 0 1 0.45 6.8
9 (n5) Mean 0 8 0.8 8 0.6 0.8 1.8 0.2 20.2
Control SD 0 2.12 1.1 1.22 0.89 1.1 0.84 0.45 1.92
Post-hit (n=5) Mean 0 8 1.2 6 0.2 0.4 2.2 0.6 18.6
Control SD 0 2.55 0.84 2.92 0.45 0.55 0.45 1.34 4.28
10 Pre-Int (n=5) Mean 0 6.6 0.2 7.2 0.2 0.4 2 0.2 16.8
Experimental SD 0 2.7 0.45 2.86 0.45 0.89 0.71 0.45 4.66
Post-hit (n=5) Mean 0.4 8.6 1 8.6 0.6 0.4 2.8 0.2 22.6
Exp SD 0.55 1.82 0.71 3.91 0.89 0.55 1.3 0.45 7.3
11 Pre-Int (n=5) Mean 0.2 8.6 0.8 10.2 0.6 1.4 2.4 0.4 24.6
Control SD 0.45 4.04 0.84 3.56 0.55 1.52 1.67 0.89 7.77
Post-hit (n=5) Mean 0.8 6 2 6.4 0.2 0.2 3.4 0.6 19.6
Control SD 0.45 3.32 1.87 4.1 0.45 0.45 1.52 1.34 8.38
12 Pre-hit (n=5) Mean 0 6.8 0.4 2.8 0.2 0.8 1.8 0.2 13
Experimental SD 0 4.27 0.55 1.79 0.45 0.45 0.84 0.45 5.79
Post-hit (n=5) Mean 0 11 0.6 7.2 0 0 2 0.2 21
Experimental SD 0 1.87 0.55 1.79 0 0 0.71 0.45 3.74
13 Pre-hit (N=5) Mean 0.2 12.8 1.4 13.8 0.4 1.2 1.8 0.2 31.8
Control SD 0.45 3.77 1.34 2.17 0.55 1.3 0.84 0.45 4.44
Post-hit (n=5) Mean 0.2 10.8 1 8.2 0.4 0.6 1.8 0.4 23.4
Control SD 0.45 2.28 1.41 2.86 0.55 0.55 0.84 0.55 5.94
14 Pre-Int (n=5) Mean 0 13.6 1 9.4 0.6 0.6 1.6 0.4 27.2
Experimental SD 0 1.52 1 2.41 0.55 0.55 0.55 0.89 4.15
Post-hit (n=5) Mean 2.75 24.25 1.25 16.75 0 0.5 1.75 0 47.25
Experimental SD 0.5 6.02 1.26 4.99 -	 0 0.58 0.96 0 9.57
16 Pre-hit(n4) Mean 0.25 9.75 2 8.25 0.5 0.75 2.5 0.5 24.5
Control SD 0.5 3.5 0 2.22 1 0.96 0.58 0.58 5.92
Post-hit (n=5) Mean 0 10.2 0.6 8 0.2 0.2 2.2 0.2 21.6
Control SD 0 4.87 0.89 3.46 0.45 0.45 0.84 0.45 8.62
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As previously identified in Chapter 7 the nurses in the experimental group in the post
intervention phase identified more of the essential and desirable items described by
the Delphi panel, leading to a more comprehensive assessment. In order to explore
further the effect, the sequence of operators (the sequences for the 14 cases in the sub-
sample are found in Appendix XIV, p 241) was documented for each case and the
consultations compared.
Similar to the findings of Winfield (1998) the cognitive operators often formed
consecutive chains. These chains appeared both in a horizontal form in terms of the
same segment of text (see example A.) and vertically across different segments of text
(see example B).
Example A. Text extract showing horizontal chaining.
Okay (Heed). Has she been pulling at her ear (Search)! or complaining of a sore
throat? (Search)
Example B. Text extracts showing vertical chaining across segments.
Nurse. Has he been drinking anyway, have you been trying to get him to drink?
(Search)
Caller. Yes, sips of water, but that's all.
Nurse. I'm sure, he's probably not very keen if it is just going to start coming
back up again (Reason). Okay, um, is he normally fit and healthy? (Search)
The horizontal chain of heed/search occurred commonly. The definition for the
operator heed included verbal acknowledgement such as 'Right', a littial copy of
what was said or a paraphrase (Ericsson & Simon, 1993). Given that the consultations
are studied as verbatim text without the benefit of the nurse recall of the consultation
it is difficult to determine whether the information heeded has been semantically
processed and understood. However, as demonstrated by the following sequence (see
example C) it implies that the semantic content has been heeded and influenced
further assessment. Information that has been heeded in one part of the consultation
may be recalled or retrieved latter (Ericsson & Simon, 1993).
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Table 59. Number and s e of cognitive operators found in the 14 cases.
Operator
	
	 -:N74.1111111aN10
Pre Postillr.Pre Post W Pre Post' Pre Post
N12	 kN14
Pre PosiW Pre PoPre POit
Search 10 15 6 15 11 20 5 9 13 14 6 14 14 21
Heed 8 11 7 6 10 11 6 6 9 20 3 7 8 17
Interpret 2 5 3 2 2 0 2 4 0 0 0 3
Read 0 0 1 0 1 0 0 0 1 0 0 0 2
Reason 2 2 0 0 2 0 0 1 0 1 1
Negotiate 0 0 0 0 0 0 0 0 0 0 1 0 0
Predict 0 3 0 0 0 0 0 0 0 0 0 0
Plan 2 3 3 2 2 2 3 3 2 3 2 1 1
Total 25 40 17 29 26 36 15 21 27 41 13 24 25 45
Example C. Text extract showing the use of the operator heed.
Caller — Um, it's down the lower part of my abdomen.
Nurse — Lower abdomen (Heed). And is it on any particular side, right or left?
(Search)
Caller — Yes, it seems to be going over to the right hand side.
Nurse — The right hand side (Heed). Have you been sick at all with it? (Search)
Further analysis of the sub-sample of 14 cases identified changes in the operator
sequences with a greater number of both search and heed operators in the post-
intervention cases. Table 59 shows the number and type of cognitive operators found
in the 14 cases.
Reviewing the consultations identified differences in the movement through the
knowledge states in the consultation. The framework, and definition provided,
highlighted when the search operator was used, the effect of that operator and the
knowledge elicited were only apparent on closer examination of the transcripts.
The following examples demonstrate the increase in the search for information in the
consultation, moving the nurse from the initial state of not knowing the nature of the
reason for the call or the severity of the problem to the goal state of advising what
action should be taken.
For instance in the case presenting a 72 year old gentleman suffering abdominal pain
the assessment using TAS was markedly different from the assessment when not
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using it as can be seen in the following extracts (nurse= normal font; patient/caller =
italic)
Pre-Intervention
Hello, my name 's Jack Jones. I was just phoning because I have been
suffering from severe pain in my abdomen.
Right, how long have you had the pain for?
Well, it's been getting worse over the past two days and it really is terribly
bad now.
Right, whereabouts is it?
It's over on the right hand side.
Right, okay. Have you tried to phone your doctor at all?
My daughter has all that information. I don't want to get her concerned.
Right, okay. But have you tried phoning the surgery? Just that the doctor
might be able to come out to you. And you know it would save you coming
up here, urn, you know, and your GP could look at you first.
Post-Intervention (with TAS)
Hello is that casualty?
Yes it is.
I have got a pain in my stomach, and I, it's, I have had it for two days and it's
getting bad now.
Right, so you have had, have you had any vomiting with it?
No, no I haven't had any vomiting at all, and I haven't had trouble in my
stomach before.
Right OK. So when did the pain actually come on? Just suddenly or?
No gradually, it has been gradually getting worse and I've kept thinking that
it was going to go away and it has not gone away, and it is a Friday evening
and I know that I cannot easily make an appointment to see my GP over the
weekend, but I really don't know that I can get through the weekend with
things as they stand.
All right. Have you had any diarrhoea at all?
No, I have had one or two attacks of diarrhoea, but not much. Yes, I should
say that over the past fortnight I have had two occasions.
Right, OK, and have you, since you have had the stomach ache for the last
two days have you been to the toilet at all?
No, no I have not.
No, so you feel more like you are constipated then?
Yes, yes it is that. In fact I should say that I have not been to the lavatory for
a week!
Right OK. Right well it really sounds like you know, you could be constipated
and that obviously can cause some you know tummy ache.
Yes.
What I suggest, you really do need to see your doctor, because I think he needs to
examine you and, you know, he needs to give you something to help you to go to
the toilet which would you know hopefully you know get rid of the pain for you.
The pre-intervention consultation reveals two search operators related to clinical data;
duration of the problem and location of the pain. In the second consultation the
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duration of the symptoms was volunteered, the nurse however searches for more
information, prompted by the TAS software. The clinical search in the post-
intervention phase includes vomiting, onset (whether gradual or sudden), diarrhoea
and then constipation. In the latter case the nurse is predominantly using a vertical
chain of the operator search, the assessment process has clearly been altered.
Similarly, with the case of a 47-year-old woman with a headache there are marked
differences in assessment in the post intervention phase as illustrated by the following
extracts from the consultations.
Pre-Intervention
My name is Jasmine, Jasmine Donaldson. I have had a really, really bad
headache since yesterday. My head just feels as though it will explode,
since about 8 o'clock I think yesterday.
Have you taken any painkillers at all for it?
Yes I have taken co-dydramol, three hours ago, and it just not done
anything for me really.
And that's not had any effect at all?
Not at all, no.
Right, and you hadn't taken any before that? That's the first.
Well no, because I thought it would just go away. I do suffer with
headaches occasionally but not migraine or anything.
Anything like this ever happen before?
Well, I have suffered with high blood pressure in the past, but nothing like
this no.
Do you take any medication for your blood pressure or did that settle
normally?
Well, the thing is I haven't actually had it checked yet. I work for a large
company and I just haven't had the time basically.
Right, okay. I think you need to go and see your doctor, GP and get a
check-over sort of urgently. Would it be possible for you to phone the
surgery and make an appointment for later today?
Post-Intervention (With TAS)
Yes hi, my name is Jasmine Donaldson. I am ringing because I have got the
most appalling headache, it feels like my head is going to explode.
OK. How long have you had the headache for?
It came on yesterday morning at 7 o'clock when I woke up.
Have you had a bang to your head at all?
No I have not, no I don't get headaches very often. I have just telephoned my
GP and they are unable to fit me in until tomorrow afternoon, and I really
don't feel that I can wait that long.
Did it come on suddenly or?
No is was very gradual the onset was gradual.
OK, have you taken anything for it?
I have taken co-dydramol.
Did that have any effect?
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Three hours ago and I have had no relief from that. I really need to get it
sorted out today in order to get back to work.
OK. Do you suffer from migraines at all?
Well I have not had a migraine before, no.
No. Do you get headaches?
Occasionally.
Occasionally. Is there any family history of migraines?
No.
No. Do you take any tablets from your doctor at all?
No I have had the co-dydramol for a previous back injury.
Right, but you don't take any regular medication at all?
There is no reason why this should have occurred.
Does the light bother your eyes?
It bothers me but I can still look at it but I do feel very hot. I have been sick
twice but it is quite ridiculous that I cannot get an appointment until tomorrow
at the doctor's.
Right, I think you need to phone your GP back and just explain to them that
you are not satisfied with the fact that they are not giving you an appointment
until tomorrow, and that you would like to see a doctor today, and if necessary
you would like the doctor to come out to see you.
The case presented above illustrates differences in the consultation when using the
decision support software. The consultation in the pre-intervention phase is closed
after only considering duration of the symptoms, treatment tried in terms of
painkillers, their effect and whether anything like this has happened before. In the post
intervention phase there is clearly an increase in the use of the search operator. The
nurse considered duration (although volunteered in the pre-intervention call), head
injury, onset of symptoms (gradual or sudden), previous history, treatment tried (have
you taken anything for it?), previous history of migraines, drug history and whether
there is any indication of photophobia. The nurse appears to be considering
alternative likely causes of the headache in the post-intervention phase. Interestingly
although a difference in the operator sequences and the depth of assessment were
demonstrated, the outcome remains the same. It is not clear why this occurred, but it
may be related to the fact that nurses often commented on their lack of willingness to
take risk (see 4.9.4) and their lack of familiarity with using the system in the live
environment (see section 7.4).
There was also evidence of the use of complex operators or heuristics in the
consultations analysed. Heuristics are described as guides or rules that are easily
applied to make complex tasks simpler, which may or may not lead to an appropriate
judgement. It appears that in the pre-intervention phase nurses used sub-heuristics in
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the assessment process and that these heuristics are triggered by a hypothesis as to the
nature of the patient or caller's problem or the most likely cause of it. The following
examples taken from pre-intervention consultations illustrate the heuristics used and
the hypotheses generated.
Example A, taken from a consultation with an 11 year child with a rash demonstrates
how the vertical chaining of the cognitive operators search and heed suggests that the
nurse is using the representative heuristic to rule out the likelihood that this child has
signs or symptoms of meningitis (hypothesis) (Nurse 8, case 9).
Nurse — So it's just since he came home from school, he was fine when he went to
Heed	 Search
school? 
Caller — Yes, he seemed to be, you know, he was a bit off colour but nothing really
too bad, you know.
Nurse — No, okay. And the spots are just on his chest or all over him? 
Heed	 Search
Caller — On his chest and on his back
Nurse — Right, okay. And he's got a headache, he's not being sick or anything else?
Heed	 Search
Caller — No. No, he's not being sick.
Nurse — No stiff neck, or anything like that?
Search
Caller — No.
Nurse — Right okay. Is he sleepy or is he quite lively with this?
Heed	 Search
Similarly in example B of a two and half year old complaining of being unwell and
feverish all day, the nurse activates heuristics to try and locate the cause of the fever.
Based on the judgement about the likely cause of the source of infection seems to
influence the decision about where and when they should seek health care. The
following extract from the consultation demonstrates this (nurse 2, case 1). The
caller's text is shown in italics:
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Urn, she's two and a half and she has just been very unwell all day, very
feverish. She just seems to be getting really worse.
Right okay. What time did this start?
Er, I don't know really, some time in the morning.
Right, so it's all day. Right, okay. Have you done her temperature?
Yes, it's urn. Let's see. It's 38 degrees.
Right, okay. And how is she in herself? Is she very sleepy, has she been
showing any other?
She certainly very lethargic, and she starts crying for no apparent reason.
Okay, has she vomited at all?
Yes, she has once, yes. But before that, she was coughing a lot.
Right, and have you given her any Calpol, anything to get her temperature
down?
Yes, I gave her two teaspoons earlier in the morning, I can't remember exactly
when and about three hours ago.
Okay. Has she been pulling at her ear or complaining of a sore throat?
She's been pulling at her right ear. She's got a runny nose.
Aah. Right, okay. Have you been in contact with your doctor at all?
I tried but I can't get hold of him.
Right. Obviously from what you're telling me, it's possible she has some
infection. Obviously when they are that age, it's quite important we get a
doctor to check them over, because obviously, you know, children can't really
tell us what the problem is. Obviously there are a lot of signs which make us a
little bit concerned when children get temperatures. But the fact that she has
vomited, she's hasn't banged her head at all?
No.
Okay, she's pulling at her ear, she's had a cough, it might be that she has
either got an ear infection or a little infection in her chest or throat. So what I
advise you to do, keep trying to get hold of your GP, because really a two year
old you don't want to bring to casualty this time of night. It's important to get
the doctor out. I must say though, if you have no luck and you obviously are
still concerned, then by all means bring her up to casualty. But do persevere
with your doctor.
This case also illustrates how one answer can trigger another heuristic or line of
inquiry. As can be seen from the case above, the nurse is satisfied that she has
identified the most likely source of infection and makes a decision about where and
when the child should receive care. The recall of the child's vomiting prompts a
further line of inquiry to rule out head injury as a contributing factor or competing
hypothesis as to the cause of the child's condition.
In the post intervention phase it appeared that the consultation followed a more serial
line of inquiry, gathering more information before hypothesis generation (nurse 14
case 9): Well he has got this rash.
Where is this rash?
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It is on his back and his chest.
OK. When did this rash come up?
I noticed one or two spots yesterday and then it sort of got worse.
OK. It's his back and his chest you say?
Yes
How would you describe the rash?
Well like what do you mean?
Well is it bumpy, just a red rash, or is it blisters?
Well its like it has got like little white bits.
Its got like little white bits in it?
Just at the top.
OK.
Its like red around a white bit.
A bit of a raised bump?
Yes.
Yes, OK. You said it was red with white?
Yes
Is it itchy?
Yes it is.
It has been causing him to itch. OK. And besides the rash how is he, has he
had any headaches or anything like that, been feeling unwell?
No, no he is just a bit off colour.
A bit off colour. Have you checked his temperature at all?
Yes.
Was he feverish?
No.
No, OK.
He has got a bit of a headache.
OK. Has he had any recent problems at all, being unwell up until this rash
came on or has he been fine?
No not really.
Has anyone else in the family been unwell?
No.
No one else in the family has picked up the rash at all?
No.
No.
Its just like me and me other kids as well.
OK. And has he got any pain in his neck at all?
No, he has not complained of any. No just like a sorehead really
A sorehead and this rash OK. Do you know if he has been in contact with
anyone who has been unwell recently?
Yes I think one of his friends has got chicken pox or something.
OK. And do you know if he has had chicken pox in the past?
No
He has not. And has he had any skin problems in the past any eczema or
rashes or anything like that at all.
No.
OK. It sounds like he may have picked up what his friend had. Obviously he
will probably will need to be checked over.
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These data suggest that the TAS software did interrupt the usual process of
assessment during telephone consultation and that complex operators were used in the
assessment process.
8.3 The reliability of the Cognitive operator framework
The principle researcher (RC) coded the data. In order to test the reliability of the
framework used to identify the cognitive operators, inter-rater reliability checks were
carried out on 10% (15/n=148) of the data. The fourteen cases used in the sub-sample
were checked for inter-rater reliability and one additional record selected at random.
This was undertaken to check that no bias in the coding had occurred in the post
intervention experimental group. A nurse researcher not involved with the study was
recruited to code the data. The framework and coding rules were explained (see
Appendix VIII, p 231) and three sample coded consultations were given for reference.
The second coder then read and coded the consultations. After the coding, each
segment of text was compared and the number of times that the second coder
identified and labelled the operators marked by the first coder were recorded. In this
way a percentage agreement score could be calculated. Percentage agreement scores
are presented on a case by case basis (see Table 60) and cognitive operator basis (see
Table 61, p 166). The overall percentage agreement was 355/409 = 86.7% indicating
good inter-rater reliability.
Table 60. Inter-rater reliability percentage agreement scores case by case
Nurse tialOk. Case Score	 '% Agreement 4
7 6 (Pre) 27/27 100
7 6 (Post) 27/32 84.4
14 2 (Pre) 18/25 72
14 2 (Post) 42/43 97.6
12 4 (Pre) 12/13 92
12 4 (Post) 23/23 100
10 6 (Pre) 11/12 91.6
10 6 (Post) 20/22 90.9
5 6 (Pre) 18/19 94.7
5 6 (Post) 25/29 86.2
2 1 (Pre) 21/24 87.5
2 1 (Post) 28/38 73.6
8 9 (Pre) 25/27 92.5
8 9 (Post) 36/40 90
2 5 (Post) 22/28 78.5
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Table 61. Inter-rater reliability percentage agreement scores of cognitive
operators
'Cognitive OperatOr*Setire %Agreement*
Search	 180/187 96.2
Inte •ret 18/28 64.2
Heed 112/133 84.2
Predict 0/6 0
Reason 11/14 78.5
Plan 34/36 94.4
Ne otiate 0/1 0
8.4 Discussion of Results
The results described in section 8.3 suggest that TAS had a marked effect on
information gathering during telephone assessment. Using the cognitive operator
framework the use and frequency of cognitive operators were compared between the
pre and post-intervention phases of the study in both the control and experimental
groups.
When nurses used TAS in the post-intervention phase there was a marked increase in
the use of the operators search and heed. Indeed there was a higher increase in the
mean score for all operators except reason in the post-intervention experimental
group, indicating that TAS appeared to affect the consultation process. There were
also differences in the sequencing or chaining of cognitive operators as demonstrated
in the sequences presented for 14 cases (Appendix XIV, p 241), with an increase in
the search and heeding of information particularly in vertical chaining.
There are similarities between the operator search and the process of information
gathering identified in the model of assessment reported in Chapter 4. Nurses
described the process of information gathering through questioning, listening and
focusing the consultation (Chapter 4, sections 4.9.1).
It is suggested that the decision process starts with an initial state, in which the
decision maker is confronted with a set of alternatives to choose from and that there is
a desired goal state in which one alternative is chosen in a competent manner.
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However, the problem solver in a non routine task does not know how to transform
the initial state into the goal. Transforming the initial state to the goal state is achieved
by applying one or more cognitive operators. If more than one operator is applied (a
sequence of operators) then an intermediate state is generated (Newell & Simon,
1972; Huber, 1989; Hassebrock & Prietula, 1992). In telephone consultation in the
initial state the nurse is presented with the reason for the call, or clinical condition,
and the set of alternatives to choose from relates to the choice of lines of inquiry or
questions that could or should be asked. The answers to questions or searches will
determine intermediate states of knowledge about the patient and their condition. The
goal state would be the choice of where the individual should receive care based on
the judgement of clinical urgency.
Huber (1989) suggests that if the operators are already available to the problem
solver, then the task is to construct one or several sequences of operators to lead them
to the goal. In other problems the search for, or construction of, the operators may
form a major part of the problem solving activity.
Analysis of the consultations using a cognitive operator framework identified an
increase in the use of the operators search and heed suggesting an increasing number
of intermediate states of knowledge about the patient. Given that the goal of the
consultation is an outcome based on clinical urgency, it could be suggested then that
TAS, the decision support software, provides a list of operators (clinical cues, or
search operators) which allows the nurse (problem solver) to move more easily from
the initial state, through a number of intermediate states to the goal state. Cognitive
strain is reduced as the nurse does not have to remember, or invent, operators to move
through the problem space. This would suggest that in consultations without decision
support considerable cognitive energy is spent on the search for specific operators in
memory (relating to the particular clinical presentation) to transform the knowledge
states.
The model of assessment (Chapter 4) identifies a component of the assessment
process as "putting it all together: assimilation ". The process of assimilation could be
likened to the movement through the problem space and the transformation of
knowledge states by the application of the operators to the goal state.
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There was also evidence of the use of complex operators in the consultations
analysed. Huber (1989) suggests these are ordered sequences of elemental operators
such as sub-heuristics, structuring plans and decision heuristics. Within information
processing these are known as 'heuristic search strategies' (Newell & Simon, 1972). It
is also suggested that to reduce cognitive overload in problem solving, strategies are
used by the subject to guide the search for solutions therefore reducing the number of
options that need to be considered (Winfield, 1998). It seems that in the pre-
intervention phase nurses used sub-heuristics in the assessment process. It would
seem that these heuristics are triggered by a hypothesis as to the nature of the patient
or callers problem or the most likely cause of it. In the post-intervention phase there
was evidence to suggest that the consultation followed a more serial line of inquiry
with more information gathered before hypothesis generation. These data suggest that
the TAS software did interrupt the usual process of assessment during telephone
consultation. Using the cognitive operator framework the data provided identified a
marked increase in the search and heed operators. The examples provided in the
results suggest that the presentation of cues for questions to be considered for a
presenting complaint may act as an operator sequence, therefore reducing cognitive
strain. The data also suggests that TAS may delay hypothesis generation. Further
work is required to verify these findings as the conclusions are drawn from
interpretation of the consultation transcript as individuals who took part were not able
to comment on their decision making process.
Quantitative analysis of the operators identified the dominance of the search and heed
operators. Other operators such as interpret, predict, reason and plan were less
apparent in the transcripts with little variance observed between the pre and post
intervention phases. The definitions of these operators provided in section 5.9.2
suggest that these are cognitive processes relating to the assimilation of information
and making judgements and decisions. The lack of these operators in the data suggests
that these cognitive processes are internalised and not often made explicit during the
consultation. Further work is required with individual nurses to articulate these
processes during assessment and decision making.
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8.5 Summary and conclusions
Analysis of the consultations using a framework of cognitive operators identified a
marked increase in the use of the operators search and heed in the experimental group
post intervention, lending further evidence that using TAS increases the search for
information. Differences were also identified in the sequencing of cognitive operators
with increased vertical chains of assessment. Further work is required to explore the
actual effect of TAS on the cognitive processing to support or refute the findings
gained here through observation of the process. The data presented in Chapter 8
supports the hypothesis posed in section 8.1. Chapter 9 will bring together the
findings of the studies reported in Chapters 7 and 8 together with the findings of the
literature reviewed in Chapters 2&3 and suggest how the findings presented in this
thesis contribute to the theory of information processing during telephone
consultation.
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CHAPTER 9— DISCUSSION AND CONCLUSIONS
9.1 Introduction
This thesis has sought to explore the effects of a computer based decision support
program, TAS, on Accident and Emergency nurses' assessment strategies in telephone
consultation. Deficiencies in the assessment process were identified (Chapter 2) and a
review of previous studies exploring the assessment and decision making during
telephone triage revealed the complexity of the process (Chapter 3). The applicability
of a model of assessment has been explored and the model further developed (Chapter
4). Chapter 6 described the development of a number of Telephone Consultation
Inventories to measure the effect of the decision support program on clinical
assessment. The effects of the decision support program on assessments conducted by
A&E nurses were described in Chapter 7 and 8. Chapter 9 will draw together the
findings from the studies reported and discuss the effects of the intervention on
assessment in telephone consultation. The theoretical and practical contribution of this
research will be highlighted and discussed. Limitations of the studies will be
discussed together with the implications for clinical practice and further research.
9.2 Assessment during telephone consultation
In the thesis it has been identified that assessment during telephone consultation is
more complex than it first appears. Four key elements of this process are identified:
building a picture, judgements, influencing factors and putting it together. The data in
Chapter 4 confirms the findings of earlier work by Edwards (1998) that an important
element of assessment is 'building a picture' of the caller or patient. Developing
Edward's (1998) work it appears that 'building a picture' is a metaphor used to
describe the different elements of the assessment process which include data
acquisition through, questioning, listening, focusing the consultation and mental
visualisation. Mental models are formed of a situation or problem from which
tentative conclusions can be drawn (Baron 1988). The process of assessment helps to
transform the initial model into a more specific one. Respondents frequently
mentioned matching cases to previous cases 'seen' in the department with similar
problems, which supports the assertion by Gamham and Oakhill (1994) that
individuals find it easier to work with mental models of familiar situations. Unfamiliar
cases on the other hand, require consideration of more than one mental model as no
170
immediate match with previous cases seen or treated is available. There may also be
the need to manipulate these models in short term working memory. Information
matching to previous calls and previous similar face-to-face encounters is an
important element of the assessment and assimilation process however, in telephone
consultation this may be flawed as no formal feedback mechanism exists. In telephone
consultation the outcome would be a decision firstly whether callers/patients needed
further intervention or could manage the problem themselves and/or secondly how
urgently they require further intervention. However the outcome in face-to-face triage
is different as it is designed to identify those who require urgent treatment and those
who can wait without being harmed. The critical difference is that those in the face to
face triage setting will be seen and assessed by a health care professional within a
specified period and are not usually sent away from the A&E department without
being seen. The risks then in telephone consultation are much greater and the form of
assessment significantly different. In the face-to-face mechanism there is an inherent
feedback mechanism as the nurse will be able to observe those whose condition
deteriorates before receiving further medical attention, categorisation can be revised
on subsequent occasions; in telephone triage there is no such feedback mechanism.
The findings of the study into nurses' assessment strategies (Chapter 4) provides
evidence of hypothesis generation and evaluation in the consultations. Indeed there
appear to be marked similarities between transformation of mental models and
hypothesis generation and evaluation. The assessment process through gathering data
to support or refute the model is not unlike the hypothetico-deductive model proposed
by Elstein (1978). The weakness of the hypothetico-deductive model is the danger of
early hypothesis generation. The inadequacy of the assessment during telephone
consultation may be attributed to early hypothesis generation and the inadequate
search for cues to refute the hypothesis generated.
The experimental study (Chapters 7 and 8) sought to test two hypotheses. The first
hypothesis concerned the use of a decision support program during the consultation
and the likelihood that it would increase the search for information in the assessment
of the caller and prevent premature closure of the consultation. It was shown that
nurses in the experimental group, post-intervention, identified more essential and
desirable clinical information than the control group not using the decision support
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software thus giving support to the hypothesis. Using the measure of completeness of
assessment developed specifically for the study it was also apparent that nurses using
the decision support program carried out a more complete assessment than those who
were not using the decision support program. The increase in completeness of
assessment not suprisingly led to an increase in consultation length. Difficulties in
obtaining an accurate measure of length were discussed with the solution to take
actual word count as the most reliable indicator. There was also a suggestion from the
experimental study that the use of decision support software alters the consultation
style of the nurse. Nurses who were taught to use the TAS had a more closed style,
asking more questions when consulting using the decision support software. An effect
was also demonstrated on the outcome of the call with more nurses in the post-
intervention experimental group recommending a delay in seeking healthcare for a
number of cases; however this difference was not statistically significant.
The second hypothesis tested in the experimental study concerned the use of the
decision support program to interrupt the usual process of information gathering
during telephone consultation. Using a framework of cognitive operators to explore
the cognitive elements of the assessment process there was a marked increase in the
operators 'search' and 'heed' in the post-intervention phase with the experimental
group using the decision support program. It is argued that these findings give support
to the hypothesis.
Chapter 1 identified that the use of the telephone as a means of health care provision
is not new. However, it is only in recent years that any significant research into this
area has emerged. Contributions from this thesis include advancement to the
theoretical knowledge base of assessment during telephone consultation,
improvements in methods for further study through the development of the Telephone
Consultation Inventory and suggestions for the clinical safety of telephone
consultation in the UK. The following sections will outline these contributions.
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9.3 Advancement in the theoretical base of assessment through the effects of the
decision support software
Information processing theory suggests that the human can be viewed as an
information processor when problem solving and that the processing of information is
limited by the constraints of working memory. To compensate for the limited capacity
of working memory, the problem solver develops strategies to access stored
information and reduce cognitive strain. The problem solving activity requires
movement between states. Each problem has three essential elements, a starting state,
a goal state and a means of moving between those states (Newell & Simon, 1972;
Garnham & Oakhill, 1994). Data from the semi-structured interviews (Chapter 4) and
previous research (Edwards 1998) suggests that mental models are used as a means of
moving between the goal states, referred to as mental transformations (Huber, 1989).
To support these models it appears that nurses gather data through assessment. Newell
and Simon (1972) refer to the mental representation of the problem as the problem
space where movement through this space is achieved by moving through a number of
knowledge states. The knowledge states are transformed by applying mental operators
to move from one state to the next. The data in Chapter 8 identified a number of
mental operators used in telephone consultation to move through the problem space
and transform knowledge states. Considerably more search and heed operators were
used by the experimental group in the post-intervention phase indicating a greater
search for information and movement through a greater number of knowledge states.
From the results of the experimental study it appeared that TAS, the decision support
program, impacts on the consultation in a number of ways. Firstly, it increases the
number of intermediate states of knowledge in the assessment process. Secondly, the
clinical assessment windows offered by the decision support act as a list of operators
allowing the nurse to move more easily through the problem space, from the initial
state to the goal state. Thirdly, the framework of operators, or clinical cues, acts as a
compensatory mechanism for the loss of visual cues in the telephone consultation.
Fourthly, the framework of operators reduces cognitive strain as the nurse (problem
solver) does not have to construct or remember operators to move them through the
problem space.
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Early hypothesis generation in telephone consultation has been identified (Corcoran et
al., 1998, Edwards, 1998), but the desirability of this is questioned (Elstein &
Bordage, 1988), and there is some evidence to suggest that it leads to decision
inaccuracies in high urgency situations (Leprohon & Patel, 1995). This thesis
contributes to the theoretical knowledge of assessment by suggesting that the mental
models can be related to the hypothetico-deductive model and that respondents 'build
a picture' of the patient which forms a hypothesis as to the nature of the problem or
the state of the person. The analysis of operator sequences suggests that using the
decision support software the generation of the hypotheses was delayed. Further work
is required to validate this (see section 9.7 limitations of studies)
This thesis also contributes to the theoretical knowledge of problem solving in
nursing. As reported in Chapter 3, studies into expert critical care nurses' reasoning
suggest that the reasoning tasks carried out were not aimed at diagnosis but sought to
distinguish between relevant and irrelevant data which enables them to determine the
significance of the data to formulate a treatment plan for the patient (Fonteyn et al.,
1991, Fonteyn & Grobe, 1993, Fonteyn, 1995). Crow et al 1995 suggest that the
purpose of assessment is to form an evaluation or judgement about a condition, not a
diagnosis of a problem. Distinction is drawn between the purpose of the search for
information with the purpose in diagnosis being to establish casual explanation but
with assessment to provide an accurate picture of the current condition. Judgement is
defined as 'a statement which expresses the nurse's estimate of someone's condition
or situation' (Crow et al., 1995). This thesis confirms that assertion, judgements of
this nature were evident in the data provided by the semi-structured interviews
(Chapter 4). Nurses described making judgements about the reason for the call, the
severity of the illness or injury and the chronicity of their problem. Judgements were
also made about the caller, their ability to cope with the situation and their socio-
economic status. However, it was noted that individuals did have some difficulty in
distinguishing between a judgement and a decision. The outcome of the judgements
were decisions about the best course of action. Clearly the accuracy of the judgement
relies on data gathered through assessment. Nurses using the decision support
software showed a marked increase in the amount of data searched for in the
assessment phase of consultation.
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9.4 Methodological contribution — development of the Telephone Consultation
Inventory & the case vignettes
9.4.1 Telephone Consultation Inventory
The review of the literature in Chapter 2 revealed a lack of objective measures to
determine the adequacy of assessment during telephone consultation. Several of the
previous studies have used checklists to determine the adequacy of assessment, and
approaches have been advocated to develop a weighted score providing a value
estimation of the item (Perrin & Goodman, 1978). Both Yanovski et al (1992) and
Bordage et al (1990) recognise that there are items (forceful features) that will
influence a clinician's decision and that these may be personal triggers to lines of
assessment. Similarly the work of Groen and Patel (1985) and Crow et al (1995)
recognise context specific cognitive strategies for gathering and organising
information, which allow 'experts' to limit the amount of information search and
filter irrelevant information. The development of the Telephone Consultation
Inventory (TCI) (see Chapter 6) using the Delphi technique contributes
methodologically in three ways. Firstly, as a measure of adequacy of assessment for a
number of clinical presenting complaints. Secondly, through the iterative process of
the Delphi study agreement was reached on items that were essential to consider for
each of the ten presenting complaints, these then form a collective opinion of
'forceful features'. The TCI is a way of capturing 'forceful features' (where the
decision maker relies on personally relevant cues to acts as keys to their decision
making) and standardising them across individuals. Thirdly, the TCI's also provide a
proxy measure of the style of consultation, with the differentiation of initiation of
question or topic between the caller and the nurse.
9.4.2 Case vignettes
The case vignettes developed (Chapter 6) enabled data on simulated patients to be
delivered in a standardised way. In the experimental study they were used on two
occasions to measure changes in practice. The vignettes could be applied to measure
changes in practice over a period of time and between a number of settings. The
vignettes also have an application in developing skills and have been used in training
general practitioners in telephone consultation skills (Foster & Jessopp, 1997).
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9.5 Clinical safety
The data presented in Chapter 7 and 8 demonstrates that nurses using TAS completed
a more comprehensive assessment of the caller. Nurses using TAS identified more
essential and desirable items to be considered for the presenting complaint, as
determined by an independent panel, than those who consulted without TAS. Using
the system nurses were more likely to identify signs or symptoms that will materially
affect their assessment, judgement of urgency and decision about where and when the
individual should receive health care. The assessment when using TAS was more
complete and therefore more likely to lead to a clinically safe consultation.
The development and implementation of decision support software has also
contributed to the wider safety of telephone consultation in the UK. The safety and
effectiveness of TAS has been established in an independently conducted, randomised
controlled trial (Lattimer et al., 1998). Lattimer et al (1998) indicate that the model
of nurse telephone triage supported by the decision support software (TAS) is safe and
led to a significant reduction in GP workload. Similar benefits have been observed in
a recent study of callers to a GP surgery requesting a same day consultation (Vorster,
1999).
9.6 Limitations of studies
There are a number of limitations that need to be considered with the studies
described.
9.6.1 Validity and reliability offindings
The model of assessment
The model of assessment described in Chapter 4 was developed using semi-
structured interviews asking nurses to describe how they assess callers and make
judgements during telephone consultation. This was carried out in general terms and
not related to asking them to describe or talk through their decision making during an
actual problem solving or assessment task. The process of asking individuals to
describe their assessment processes during consultation may only have elicited how
they think they think, rather than their actual processes. There is also the possibility
that respondents generated inferences of information or processes that did not
actually occur (Hassebrock & Prietula, 1992). However, marked similarities were
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found in comparison with the work of Corcoran et al (1988) and Edwards (1994,
1998) who used stimulated recall with specific simulated cases immediately after
consultation to ascertain assessment and decision making strategies.
The Delphi study
The Delphi panel consisted of clinicians with experience in A&E medicine and
general practice. By the nature of their working environments they are considered to
be generalists in their knowledge of clinical care. The items identified in the study as
essential and desirable for the 10 presenting complaints represents the consensus
views of generalists rather than specialists in the particular fields. The clinical
presentations included such specialties as neurology, obstetrics and gynaecology,
paediatrics, psychiatry and respiratory medicine. The extent to which the items
identified reflect the essential and desirable items that should be considered or just the
collective opinion of the Delphi panel has not been established. The Delphi panel
were essentially a group of 'informed individuals' (McKenna, 1994) who were
identified through the literature or by recommendation as having been involved in
research or had an interest in telephone consultation. No measures were taken of their
clinical skill or exposure to telephone consultation. Exposure to telephone
consultation was assumed given the nature of their clinical setting, either A&E or
general practice.
Experimental design
The study reported in chapters 7 and 8 was experimental in design using simulated
patients. Actors simulated patients and considerable attention was paid to ensuring
'ecological validity' of the simulations. Anecdotal feedback from the subjects
suggested that the actors were very realistic. The original study design had an 'in
vivo' arm to the trial which would have facilitated sampling of matched cases in the
pre and post intervention phase from 'real' consultations undertaken by the control
and experimental groups. Ethical approval for tape recording live consultations was
gained, however the Trust, having sought legal advice, did not grant permission for
this to go ahead. They expressed concern about medico-legal redress in the event of a
complaint, the tape recording then being admissible in court. Despite other legal
opinion and evidence of routine tape recording in other departments, permission was
not forthcoming. The study was therefore limited to patient simulation.
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The nature of the study design, pre-test post-test, with the experimental group using
the software in clinical practice for a 6-9 month period could have led to
contamination of the control group. The control group could have observed live
consultations and been exposed to the types of questions available on the system. The
system was password protected and the experimental group were instructed not to
allow others to access the system. Given the workload of the A&E department it is
unlikely that the control group would have significant time to observe the
experimental group using the system.
Both groups, experimental and control, demonstrated an improvement in practice in
terms of depth of assessment in the post intervention phase. The improvement in
practice may be attributed to the educational program provided as part of the study or
the effects of participating in the study. Although only the broad nature of the study
was explained to subjects there may be elements of a change in practice just because
they knew they were being observed; the Hawthorne effect (Roethlisberger &
Dickson, 1939; Parahoo, 1997).
To allow for comparison of the adequacy of assessment on a case-to-case basis the
same cases were presented in both the pre and post-intervention phases. Presenting the
same cases could have led to a 'learned response' from the individuals. The effect of
the repetition of cases was minimised by the significant delay between phases (6-9
months) and the fact that the clinical presentations were based on common reasons for
calling the A&E department for advice. Given the common nature of these calls and
the significant time delay, it is unlikely that the cases would have been recalled in
detail.
The use of TAS in clinical practice
Chapter 7 section 7.4 highlighted the poor uptake of the use of the TAS system in
clinical practice. The average length of time spent using TAS over the period between
phases was just over 3 hours. The reasons for the lack of uptake are not immediately
clear. Anecdotally nurses expressed fears with using the computer live, citing a lack
of technological skill and not wishing to appear slow in front of colleagues. In a sense
the poor uptake is to be expected given the informality of telephone advice provision
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in the A&E department. Poor documentation of advice calls is documented in the
literature (Evans et al., 1993, Crouch et al., 1996, 1999), introducing decision support
software makes formalising the service more inevitable and given the time constraints
on nurses in A&E, additional time required to document would not be welcome.
Using TAS then may have been perceived as prolonging the telephone consultation
with no immediate apparent benefit to the nurse. However the results of the
experimental study demonstrate a considerable increase in the depth of assessment
when nurses used TAS which may have a considerable impact on the quality of care
and outcome of the advice call.
The Telephone Consultation Inventory and Cognitive Operator framework
The inter-rater reliability of both the TCI and the cognitive operator framework were
established by using a second coder to code 10% of the data set. The reliability of the
application of the framework over time using test — re test was not formally tested.
However, the degree of inter-rater reliability was high indicating robustness in
interpreting and applying the framework. The applicability of the TCI or cognitive
operator framework to other forms of assessment such as analysis of face-to-face
consultation has not been explored.
Representativeness of the simulated presentations
The representativeness of the simulated calls to the A&E department was formally
measured using a panel of clinicians. The panel identified the vignettes of abdominal
pain and headache as the least representative, but these figures may have been
affected by one individual who had a lower score on both these cases than the other 9
members of the panel. The comments made by the panel were incorporated into the
vignettes although the degree of representativeness after revision was not established.
There was an even distribution of cases across nurses and groups.
9.6.2 Generalisability
Participation in the study was voluntary, the nurses were identified by the senior nurse
as being willing to participate in the study. It is not known how representative those
nurses were of the all the qualified nurses in the department (approximately 30 at the
time of the study). By the nature of them being willing to take part may indicate a
higher level of motivation than others. Two nurses dropped out of the study, one from
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each group. One left the A&E department to work in another area of the hospital and
the second had a protracted absence from the department which coincided with the
post intervention data collection. For the experimental study the two groups (control
and experimental) were matched on certain characteristics to provide balanced groups
for comparison.
The study sample of 16 nurses was drawn from one semi-rural A&E department, but
how representative these nurses are of typical A&E nurses is unknown. Marked
similarities were observed between the findings of the semi-structured interviews and
the data obtained with a different group of A&E nurses in the knowledge elicitation
exercise (Appendix I, p 188) and previous published work (Edwards, 1998)
suggesting that the cognitive aspects of the assessment identified may be
generalisable.
9.6.3 Applicability
It was not within the scope the studies reported in this thesis to test the applicability of
the TAS decision support software in other settings. Subsequent to the studies
reported here the applicability of the TAS system to other settings has been
established. The software is now in routine clinical use in many parts of the UK.
Services that are using the system include: minor injury units, GP co-operatives,
private insurance companies, primary care centres, general practitioner surgeries and a
number of NI-IS Direct sites. 42 sites are using TAS covering over 10 million of the
UK population. Over 1.5 million calls have been taken using the system without any
formal complaint or litigation.
9.7 Implications for policy and practice
9. 7.1 Formalising telephone advice provision from A&E
A recent survey of telephone advice provision from A&E (Crouch et al., 1999)
estimated that just under 2,000,000 advice calls are received in A&E each year. The
survey also confirmed that telephone advice is still an ad-hoc service. Only 14 (5.4%)
respondents stated that calls received for advice were included in their workload
figures, whereas 238 (91.9%) said that they felt they should be. The survey also
identified that in 177 (69.4%) departments staff routinely documented advice calls
while in 78 (30.6%) staff did not. Only 53 (20.3%) departments had a formal policy in
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relation to telephone advice. Given these findings and the study reported in Chapters 7
and 8, further consideration should be given to the monitoring the quality and safety
of advice given from A&E. Consideration should also be given to the provision of
decision support to nurses involved in telephone consultation.
With the advent of NHS Direct, the 24 hour nurse led telephone advice line
announced in the government's white paper The New NHS: modern, dependable
(Department of Health, 1997), consideration should be given to re-directing calls
made to the A&E department for advice to local NHS Direct providers. NHS Direct
is a service that developed from recommendations made by the Chief Medical
Officer's working party reviewing the provision of out-of-hospital emergency care
(Calman 1997). One of the three fundamental issues that were identified was the need
to co-ordinate the provision of emergency care so that a system of appropriate
assistance is accessible to patients 24 hours a day. Redirecting calls made to A&E for
advice to a dedicated telephone advice service may lead to a more reliable system of
advice over the telephone than currently provided.
Similarly, it should be recognised that telephone consultation is as important as face
to face consultation. Several of the nurses in the semi-structured interviews
commented that the departmental workload affected their decision about what to
advise the caller, and that telephone advice giving was seen as an 'add on' to the
normal A&E work. Telephone consultation is an important element of the work and
the consequences of inadequate assessment and inappropriate advice need to be
recognised.
9.7.2 Education and training
Telephone consultation is not a new method of consulting, and it is commonly used in
many aspects of healthcare provision. However, unlike most other aspects of care
delivery inadequate attention has been paid to preparing nurses to undertake this role.
As identified in this thesis there are marked differences between face to face and
telephone consultation. Limited post-registration education is available in telephone
consultation skills. Given the increasing interest in this method of health care delivery
consideration should be given to pre-registration preparation for telephone
consultation.
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9.7.3 Patient follow-up
Linked to the formalisation of telephone advice and the need for education and
training is the need to ensure that there is adequate patient follow-up. In order to
ensure there is a feed-back loop necessary to develop expertise and ensure the clinical
safety of the advice given, consideration should be given to establishing a formal
follow-up mechanism for callers ringing for advice. It would enable feedback of
patient satisfaction, acceptability, practicality and compliance with advice and provide
data on the ultimate outcome of the patient condition or state.
9.7.4 Demand management
Given the increasing demand for A&E services (see Chapter 1) its effective
management is increasingly being discussed. It has been suggested that encouraging
patients to telephone A&E before attending may be an effective way of managing
demand (Buckles & Carew-McColl, 1991, Molyneux et al., 1994, Srinivas et aL,
1996), however the findings of Crouch et al (1999) suggest that A&E departments
are ill prepared to take on this role. The use of telephone consultation as a means of
managing the increasing demand on health care, not just A&E services, should be
formally evaluated and is being considered in the evaluation of NHS Direct.
9.7.5 Safety
The safety of telephone assessment can be improved with the provision, and use of
computer based decision support software during consultations. Benefits can be
achieved after relatively short periods of training and orientation to the system. The
use of decision support software may have a marked impact on the quality of care
provided. In an increasingly litigious healthcare system there may be significant
financial benefits by providing computer based decision support.
9.8 Implications for further research
9.8.1 The effect of decision support software on cognitive processing
Further work is required to establish the actual effect of the decision support program
on cognitive processing. An effect on the processing of information in terms of the
altered frequency and sequence of cognitive operators used to move through the
problem space has been demonstrated. However, this has been demonstrated by the
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application of an external framework. In depth work is required with individual
clinicians to establish the effect of the decision support program on their personal
cognitive processing of information during a consultation. Stimulated recall has been
used in previous studies (Kagan et al., 1969, Timpka & Arborelius, 1990, Farrell &
Bramadat, 1990, Edwards, 1994 & 1998), and was attempted following the simulated
calls to nurses in the study reported in Chapters 7 and 8. However, staff could not be
freed immediately after the consultations to review them because of time
considerations and the demands of the department. Data could only be collected after
a lapse of time. Concerns have been expressed about the reliability of retrospective
reporting such as the tendency to rationalise what is being said in order to meet the
expectations of the audience (Carrol & Johnson, 1990). Similarly, concerns have been
expressed about the alteration or enhancement of detailed information when reported
retrospectively (Fruzzetti et al., 1992). This data was judged to be unreliable and
therefore discounted from the analysis. Further work is required to articulate the
cognitive processes associated with assessment over the telephone, consideration
should be given to the use of concurrent verbal protocols and tracing lines of
reasoning (Hassebrock & Prietula, 1992).
9.8.2 Skill mix and expertise
Further work is required with a larger sample size to explore the impact of skill mix
and different levels of expertise on the assessment process during telephone
consultation and the effects of decision support software. Consideration should be
given to the effect of the clinical background (such as paediatric and mental health
nursing) of the individual nurse and their ability to effectively assess different groups
of patients such as children and those with mental health problems.
9.8.3 Accuracy of the judgements and decisions made
The accuracy of the judgements and decisions made have not been addressed in this
thesis. The focus of the work to date has been the process of information search and
gathering during assessment. Further work is required to objectively measure the
accuracy of the judgements and decisions made. This could be achieved through
retrospective review of documentation and through detailed patient/caller follow-up.
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9.8.4 In 'vivo' study
Further study is required using 'real' patients to validate the findings presented in
Chapter 8. Sampling cases from 'live' consultations would indicate the effects of
simulation on the findings reported. This would also indicate the real effects of the
software on clinical care and outcome.
9.8.5 Further validation of the Telephone Consultation Inventories
The TCIs developed require further validation with a wider clinical panel to establish
their validity as a means of objectively measuring the adequacy of assessment. TCIs
were developed for ten presenting complaints. They may have an application in face
to face consultation but would require refinement to consider non-verbal cues in the
assessment process such as physical examination.
9.8.6 The long term effects of using decision support
The long term effects of using decision support on the cognitive processing and
clinical practice of nurses needs to be explored. A longitudinal study of the use of the
system by nurses engaged in telephone consultation is required to establish the long
term acceptability of using guidelines in telephone consultation and to explore the
educational effect of those guidelines on clinical practice.
9.9 Summary and conclusions 
The aim of the thesis was to consider a new approach to assessing patient need for
health care intervention during telephone consultation. Two key questions have been
addressed:
1. What are the components of assessment during telephone consultation?
2. What effect does decision support software have on nurse's assessment
strategies?
The central tenet of the thesis it that:
Assessment is based on the quality of information gathered. The process
of information gathering relies on cognitive searches and
reliable/accurate sources of information. Judgement is seen in this
context as a product of assessment. Therefore good judgement is a
product of good information gathering. The key to accurate information
gathering is the search strategy. The introduction of decision support
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software provides a supportive search strategy for telephone
consultation.
The following conclusions are drawn:
1) The insights into the assessment process during telephone consultation reveal
a process of 'building a picture' or mental model of the patient's clinical
condition. The assessment process through gathering data to support or the
model is not unlike the hypothetico deductive model proposed by Elstein
(1978).
2) It is possible, through a detailed process of knowledge elicitation, to develop a
computer program to support nurses' assessment during telephone
consultation.
3) A significant change in practice was observed with the introduction of
decision support software. Nurses who consulted using the software conducted
more clinically adequate and complete assessments than those who did not.
4) An associated change in length of consultation was observed with the
experimental group when decision support was used. The increase in
consultation length was associated with the increase in the depth of the
assessment.
5) Consultation style was affected using the decision support software, with a
focus on less open questions and an increase in closed questions. Significantly
more information was elicited using this approach.
6) A statistically non-significant lower level of outcome response was observed
in the group using decision support suggesting an increased likelihood to
recommend delay in seeking care. A shift in recommending a delay in seeking
health care for a proportion of callers may have benefits in reducing
inappropriate demand on accident and emergency services.
7) The use of decision support software in consultations alters the cognitive
processing of the nurses during the consultation. A possible explanation might
be a re-sequencing of cognitive operators used in the problem solving task. It
is also possible that the framework of operators, or clinical cues, act as a
compensatory mechanism for the loss of visual cues during telephone
consultation. Further research is required to ascertain the actual effect of the
software on assimilation of information in the decision making process.
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8) The use of computer based decision support software may enhance the
clinical safety of telephone consultation by preventing the premature closure
of consultations as highlighted by the literature.
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APPENDICES
Appendix I - Design and development of the decision support
software-TAS
Introduction
Appendix I outline the development of the Telephone Advice System (TAS) a
decision support program to assist in telephone consultation. The TAS system was
based on a cognitive model of assessment and decision making during telephone
consultation. Knowledge elicitation of both the cognitive process and clinical content
will be described in the context of translation of the cognitive model into the decision
support software in this Appendix. The assumptions of the model will be discussed.
The following section provides a general overview of the application and role of
decision support systems in practice.
Overview of the broad approaches to decision support software
Application of decision support software
The term decision support software is broad and encompasses any computer program
designed to assist in professional clinical decision making (Shortliffe, 1990). The
applications of such systems are numerous in both medicine and nursing. Early
decision support programs include differential diagnosis of acute abdominal pain (De
Dombal et al., 1972) and MYCIN, an expert system developed to provide assistance
with the selection of antibiotic therapies (Shortliffe, 1976). Other applications include:
a system for assessing the aetiology of community acquired pneumonia
(PNEUMONI-IA) (Verdaguer et al., 1992), formulary decision making (RXPERT)
(Greer 1992), differential diagnosis of psychotic, mood and organic mental disorders
(Monreno & Plant, 1993), troubleshooting pulmonary artery catheter waveforms
(Zielstorff et al., 1994), teaching nursing diagnosis (Koch & McGovern, 1993) and
computer assisted learning in renal nursing (Luker & Caress, 1992).
Although many decision support systems have been developed, few are in routine use
in clinical practice (Heathfield & Wyatt, 1993; Fox, 1993). There are several reasons
given for this lack of uptake. Firstly, the perception by users that there is limited or no
use for the system (Heathfield & Wyatt, 1993). Secondly, that they are too
cumbersome to use in clinical practice (Wyatt & Spiegelhalter, 1990) and lastly, that
the focus of developers has often been evaluation of a theoretical model (Heathfield &
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Wyatt, 1993). Historically the problems associated with technology, for example the
speed of computer processing, have been blamed. Heathfield & Wyatt, (1993) argue
that there is a need for a coherent philosophy to all aspects of decision support
software design and development from inception of the idea to evaluation,
maintenance and support.
As can be seen there are many applications for decision support software of differing
degrees of complexity. The following section outlines how these systems can be
classified.
Classification of decision support software
There are a number of methods of classifying decision support software.
Shortliffe (1990) uses function, identifying 3 different ways the software can be used
as a clinical tool:
1) Information management; this would include hospital information systems which
contain patient specific data as well as those which store clinical information.
2) Focusing attention; designed to remind clinicians of problems or diagnoses that
may be overlooked.
3) Patient-specific consultations; these systems may provide therapeutic advice or
diagnostic assistance. They use patient specific information or data to produce
custom made information or advice about management. Statistical methods or
simple logic may be employed in the problem solving. This last group are often
called 'Expert' systems.
Another method of classification is according to the clinical role performed by the
software:
1) Interpreting patient data by sounding an alarm or highlighting an abnormal result.
2) Requesting the user to input patient data and proposing a diagnosis Or
management plan.
3) Allowing for flexible interaction and model building for joint negotiation of
solutions (Wyatt, 1991).
The different types of systems described are not mutually exclusive; many decision
support systems encompass two or more elements of each type. The decision support
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system, TAS, described in this chapter falls into the first and second classification
proposed by Shortliffe (1990) and the first and third classifications of Wyatt (1991).
The decision support software developed for telephone advice was based on a
cognitive model of decision making during telephone consultation. The following
section addresses the development of the cognitive model and the software.
Development of the model: Knowledge elicitation
The development of the model involved eliciting 'expert' knowledge of cognitive
processes during telephone assessment and advice. This knowledge was to form the
basic structure for modelling the cognitive processes embodied in the decision support
program. The following will outline the techniques used and the application of the
knowledge elicited.
Knowledge elicitation is part of a larger process known as knowledge acquisition,
which involves explaining and formalising knowledge with the overall goal of
externalising that knowledge in a form that can be implemented in a computer
(Cooke, 1994). Knowledge elicitation was undertaken in two broad areas: firstly, in
the development of the cognitive model to be embodied in the computer software and
secondly, to obtain the clinical knowledge which forms the database of the software.
There were several stages to the knowledge elicitation process. These included:
1) Structured observation of practice in the form of active participation on behalf of
the elicitor and expert (Cooke, 1994). Observation is normally a passive exercise;
given the nature of telephone consultation, observation of others consulting would
have revealed little of their cognitive processes. Active participation in telephone
consultation, whilst recording observations of the process was therefore employed.
This involved noting down the thought processes during telephone consultations.
2) Introspection and forward scenario simulation to focus on the cognitive processes
(Cordingley, 1989) (by both the elicitor and expert). This process makes use of
simulation of a cases; the elicitor provides details of the initial situation, the expert
then talks through the problem solving in the case, identifying his or her thoughts
whilst solving the problem.
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3) Diagrammatic representations of hypothetical consultations drawn to map the
assessment and decision points for a number of scenarios (by the elicitor) (Cooke,
1994). The calls described above were mapped onto paper to diagrammatically
present the steps in the process of assessment and decision making.
The elicitor of knowledge (RC) was also one of the experts having a clinical A&E
background with a high level of domain specific knowledge. The second expert was
also a senior A&E nurse.
Information from these processes was collected in the form of notes. These notes were
brought together and discussed between the elicitor and expert. Common themes were
apparent between the notes taken from the actual calls and those identified in the
scenario simulations. These themes or occurrences were recorded and formed the
basis of the cognitive model. Structured exploratory interviews were then conducted
with three A&E nurses experienced in telephone consultation to confirm the findings
of the elicitor and expert (Cooke, 1994).
Methods
Structured exploratory interviews were conducted with A&E nurses to ascertain how
representative the components of the model were. The elicitor conducted the
interviews, tape-recorded and transcribed them. The exploratory interviews sought to
answer the following questions:
a) When you receive a call for medical/health advice what is the first thing
you ask the patient?
b) What judgements are you making during the consultation?
c) What is the main decision you are trying to reach when dealing with an
advice call?
d) What do you do to try and help you reach that decision?
The data from the structured interviews were analysed using latent content analysis
(Field & Morse, 1992). Latent content analysis involved reviewing the passages of the
transcripts within the context of the interview. This enabled the coding of themes that
were evident throughout the interviews rather than just the broad responses to the
questions. The following section reports the fuidings from exploratory interviews
based on a convenience sample of three A&E nurses. The demographic details of the
sample are shown in Table 62 (p 192).
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Table 62. Demographic details of sample
TitleMMIW:Years sinceQualification	 SelE Agel
Char ,e Nurse 5 Male 29
Sister 6 Female 28
Staff Nurse 10 Female 30
Results
a) Opening the consultation
Opening the consultation appears to be related to two distinct aspects. Firstly, the
presenting problem is identified. This includes ascertaining the reason for the call, a
brief history of what has been happening, whether they have sought advice elsewhere
and duration of the problem. Secondly, demographic data is gathered such as the age
and name of patient. One nurse described the opening of the call like going through a
list of information through their mind collecting information about the caller.
b) Judgements made during the consultation
From the interviews two broad themes were identified relating to the judgements
made during the conversation. The first theme concerned the patients' knowledge
which included their understanding of the problem, the amount of their medical
knowledge, their level of education and their reliability in delivering information. One
nurse illustrates this theme:
"Basically you are hoping they've enough sense to be able to tell you the
things that you actually need".
One nurse reported making a judgement about the level of the patient's education
based on the patient's accent. The second theme concerned the level of patient
anxiety, which focused on a judgement of how anxious the patient sounded, and the
nurse's interpretation of their ability to cope with the situation.
c) Main decisions nurses are trying to reach
The nurses were asked to identify the main decision they were trying to reach during
an advice call. The data revealed two main decisions: whether to seek medical
treatment and where that treatment should occur. This was described by one nurse as
"trying to work out if they need to see a doctor and who that doctor should be" One
nurse identified that these decisions were based on both professional and patient
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safety. The decision was also attributed to the individual patient, with one nurse
identifying that it should be the most appropriate action for the patient. One nurse
described trying to identify differences in patient motivation. For example one group
of patients ring up hoping that the nurse is going to say that they don't need to come
up and leave their house, while another group rings up for permission to attend. An
example of the second type of patient is captured in the following description: "Oh
you must come up to see the doctor, and then when they get here they can say — Sister
said I had to come to casualty".
One nurse in relation to patient safety commented, "I think it's the most important
aim for me, to make sure that I come off the phone feeling that I've given a safe
response and the person is not going to come to any more harm and will actually
reach appropriate help if necessary."
d) Steps taken to help reach a decision
Two themes relating to the process of reaching a decision were identified from the
interviews; gathering information and assimilation of information or data. Gathering
information was achieved by both listening and asking questions. One nurse
articulated the differences between telephone consultation and face to face
consultation illustrated by the following:
"I think I probably ask more questions in a telephone consultation than I
would do often face to face and what would appear really silly questions if
you were face to face, inappropriate questions, because you can see
somebody you wouldn't necessarily ask them that. So I think the
questioning varies completely when you're actually on the phone, it's like
removing the only real source that a nurse normally has, their eyes."
The second theme relates to assimilation. Nurses described putting the information
gathered through questioning together with their knowledge and past experience.
Illustrated by the following:
"It's fair to say that I think I probably match it against previous
experience, you have something in your brain that you know has happened
before - you recognise the signs and symptoms - and then you try and take
the information the person on the phone is giving you and match them up
to a series of previously seen problems and see fyou come up with a close
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match. And once you come to this close match you then investigate round
that and see whether it does sound feasible and then you'll be able to give
advice from that previous knowledge you had"
One nurse identified that what she does in trying to reach that decision is dependent
upon how urgent the problem is judged to be. In one instance the initial description of
the problem was sufficient to trigger a response without further questioning.
The cognitive model
Using the methods of knowledge elicitation and the data from the exploratory
interviews a cognitive model of decision making during telephone consultation was
developed. The broad components of the cognitive model are:
Input	 Elicitation of reason for call
Consideration of patient stated problem
Process
	
Confirmatory questioning
Hypothesis generation
Alternative hypothesis exploration
Identification of causal markers (answers or related symptoms,
influencing decision making)
Outcome	 Confirmatory questions to back up decision
Relaying outcome and advice
Negotiation
Close of consultation with caveat (call back if problem
deteriorates).
Inputs
During the initial stage of the consultation the inputs, in terms of patient data, are
numerous and require sifting and sorting to allow the nurse to select the focus for the
initial line of inquiry. Part of this process involves the elicitation of the reason for the
call. The inputs were identified as caller/patient information in terms of demographic
details, presenting complaint/symptoms and contextual noise (e.g. background, tone
of voice, use of language or environmental information not given directly by the
patient). Elements of the demographic data such as the age and sex of the patient plus
the contextual noise were recognised as influences on assessment and decision
making. Inputs used to direct questions were identified as the patient reported
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information of presenting complaint and associated symptoms and responses. In the
modelling it was also recognised that subjective inputs in terms of opinions and
judgements of the professional were variables considered in the decision making
process. The whole of this part of the model relates to information gathering.
Process
The processing of information is the most complex component; it is the kernel of the
cognitive model. The process elements involve exploring the presenting complaint
and processing the signs and symptoms. Data gathered in terms of presenting
complaint have to be assimilated with pertinent demographic data. Processing the
signs and symptoms appears to involve the generation of a hypothesis as to the nature
of the person's problem. The hypothesis, when generated, is either ruled in or out by
subsequent questioning. Several lines of enquiry may be explored during a
consultation. For example if a patient calls with a pyrexia (raised body temperature) it
will be necessary to explore associated symptoms such as headache, vomiting, cold or
flu symptoms. The alternative lines of inquiry, may be pursued in full or ruled out at
an early stage. This occurs in a form of parallel processing. Part of this process
involves 'matching' the presenting signs and symptoms with cases that have been
seen before using past experience. 'Matching' may generate a further search for
information and take another line of inquiry. The input and process elements of the
model are intrinsically linked and are not necessarily sequential in nature.
The decisions as regards to outcome may be made at any point during the consultation
in response to one or a number of symptoms and physical or psychological
manifestations that are identified. Certain responses or symptom complexes are key
influences in the decision process, and may lead to the outcome in terms of patient
management. It involves the assimilation and reiteration of patient information as part
of the process of 'building the picture' during the consultation. Assimilation and
reiteration link the process and outcome elements of the cognitive model.
Outcomes
The final part of the consultation is negotiation with the patient about the outcome.
The outcome in terms of decisions was identified as the urgency with which the
patient should receive intervention, where they should receive that intervention and
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how the patient should be managed in the interim. The outcome possibilities were
identified as emergency response (999); A&E Immediately; GP urgently (i.e. home
visit or same day consultation); GP or other agency routinely (i.e. a delay of greater
then 12 hours acceptable) or self care management. These outcomes are not mutually
exclusive as some degree of self care management may be provided as an interim
measure until definitive medical intervention occurs.
Although this model is presented in terms of input, process and outcome, not all of the
elements described will occur in every consultation. Nor may they occur sequentially
since key factors such as presenting symptoms or duration of complaint may influence
a decision to go straight to outcome, with very little time spent on gathering additional
input.
Translating the cognitive model into computer software
Identing the flow of data
In order to make the components of the cognitive model explicit a data flow model of
the process was drawn. The design is based on the work of Yourdon & Constantine
(1979) and is a method that allows information to be presented as a continuous flow
from input to output through a series of transforms (processes) (Pressman, 1982). It
essentially describes how an input is transformed into an output (Sommerville, 1985).
Two data flow diagrams are presented each representing different layers. The first
layer is a fundamental model or overview, (see Figure 4. p 197) and the second is a
refinement of the nurse consultation transform to show the major features (see Figure
5 p 197). In the figures, information or data is represented by labelled arrows,
processes (transformations) are circles, and information sources (location where data
originates {caller} or sinks (final destination of data) are boxes. Two horizontal lines
represent information that is stored. In the case of the data flow diagram presented in
figures 4 and 5 each of the transformations (circles) represents a cognitive process.
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Figure 5. Level 2 data flow diagram for telephone assessment
Given the perceived deficiencies in assessment the computer based decision support
system was designed to assist in the data gathering transform (affecting the
assimilation and hypothesis generation) and information matching transform.
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Level of decision support
The computer program was designed to embody the input, process and outcome
elements of the cognitive model. A software development consultant with experience
of working with health care professionals was commissioned to develop the software.
The level of decision support was intended to structure and systematise the
assessment of patients, to provide a framework of assessment prompts and suggest
levels of urgency based on presenting complaint, symptoms or symptom complexes.
The process of developing the software involved drafting and refining specifications
for components of the system. These included a detailed list of components and their
relationships with the problem definition (inadequate assessment, ad-hoc advice
giving) and the cognitive model. The elicitor (RC), a general practitioner (who also
held a post as senior lecturer in an academic department of general practice) and
software design engineer developed these. After refinement of the specification and
model, the prototype version of the software was developed.
The program was developed and written in Microsoft Fox Pro for Windows. This is a
relational database capable of working at a high speed with a large database of
patients. The structural features of the computer model will be outlined in terms of the
cognitive model in the following sections.
Inputs - The inputs in terms of demographic details were collected using a registration
screen. Background research (Crouch et al., 1996 a,b) identified that callers on behalf
of the patient made 55.5% of calls. The registration therefore identified both details of
the patient and the caller. Within the registration screen a field for recording the
reason for the call was provided. The clinical guidelines were constructed to reflect
questions for the age and sex of the patient through the demographic details recorded.
In the alpha test version of the software, demographic details were the first
information to be recorded. Testing with the experts and clinicians revealed that the
first inputs in the model were presenting complaint and not demographic details; the
program was altered to accommodate this.
Patient/caller reported information in terms of presenting complaint is transferred to
the assessment screens of the software (these can only be accessed after patient
registration). The assessment screen relates to the presenting complaint and is
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Summary I
Telephone Advice System
Rolitti:rouch is lozgeti on
Head/Eye He adityc Headache
Head Injury
Headache	 Yes
Onset
Sudden/Gradual
14-6 Hours
ENT/Dental Not Known
Chest
Head lice
Convulsionffit
Unconscious
Location
Pain Severit.
Character
Generalised -t
'Side
 SideAbdomen	 1
Dizziness Head Injury Both Sides
Obs Gy / GUi Facial injury Neck Stiffness Frontal
Facial swelling Photophobia Back
Skin Problems Weakness Fever Base of HeariT
Sticky eye Rash
Ilusculo/Skel Eye trauma Speech
General Prob. Foreign boa eye LimbsVisual disturb Vomiting
Psycho/Social Photophobia Sinus
Red eye Frequency
Long Term Ill Eye pain Hypertension
Rash Migraine
PregCalc Treatment
EMERGENCY] GP
Patient D etails I
Key Notes
Where is the pain?
accessed by clicking a button on the screen according to a major subject heading, for
instance the presenting complaint of headache would be found under the major
subject heading of Head/Eye. Selecting this presenting complaint opens the related
assessment window. This assessment window contains one or two word prompt for
questions or topics that may be considered for the presenting complaint (a full
question is presented at the base of the screen). In the guidelines a number of pre-set
responses are presented for individual questions, for instance to a question of -
"Where is the pain?" - a series of anatomical regions would appear. This was designed
to allow the user to gather inputs in terms of patient information either volunteered
during the consultation or as a result of questioning. Figure 6 shows a screen print
demonstrating these features.
Figure 6. Screen print showing main subject buttons and assessment prompts for
Headache
Subjective inputs, in terms of opinions and judgements by the professional were
variables considered in the cognitive modelling. A keynote screen is provided for the
199
nurse to record pertinent data, such as contextual noise (e.g. background, tone of
voice, use of language or environmental information not given directly by the patient).
This information then forms part of the patient record and gives the nurse an
opportunity to explain their reasoning and rationale.
Process - As described in the cognitive model the input and process are intrinsically
linked and not necessarily sequential in nature. The process elements involve
exploring the presenting complaint and processing the symptoms (generating
alternative hypotheses). These are embodied in the program by linking the questions
and answers to associated symptoms and providing prompts for the user to pursue that
line of enquiry. To continue the example with fever; the question may be asked, "Do
you have a headache?" if the response is 'Yes' or 'unsure' an assessment window
would open with questions related to headache. As identified in the model the user
may ask one or several questions about the headache depending upon the importance
that they place on that symptom as part of the consultation. The program allows the
user to switch between assessment windows as indicated. When working through a
consultation several alternative assessment windows may be generated, allowing the
user to pursue alternative hypotheses as required. This facilitates the parallel
processing of information as identified in the cognitive model. To facilitate the
assimilation of information, the responses to questions asked are recorded either by
selecting the appropriate response from the 'pop up' generated by clicking on the
question box or by entering the patient response (free text).
The patient demographic data, such as name, sex and age are also presented at the top
of the assessment screen as an aide memoir. When the user has completed the data
gathering part of the consultation (assessment) they can move to the summary screen
which is the final stage of the process and involves the reiteration of information as a
means of 'checking out' that the user has the whole picture. This is the link between
the process and outcome part of the model.
Outcomes - The outcome is dependent upon data gathering (input and process),
assimilation and interpretation (process) and reiteration (process and outcome).
Although the model has been presented in a linear fashion, the decision maker may
choose to ignore alternative hypotheses and make a decision early in the consultation.
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The decision may be triggered by a symptom or combination of symptoms reported
by the patient during the input phase of the model. Early closure of the consultation is
facilitated in the software by allowing the user to go immediately to the outcome
screen after the identification of the presenting complaint if required.
The outcomes section of the program has the facility to display a text screen showing
the main symptoms and symptom complexes related to that presenting complaint with
suggested levels of acuity (such as A&E Immediate or GP Urgent, see Figure 7, p
202). The user can check between the summary of the patient history and their
decision about where and when the patient should receive health care. Because of the
intrinsic link between process and outcome, the user can switch back to the
assessment screens if they see a prompt in the acuity screen which they have not
covered. The text screen for each presenting complaint has home care advice
instructions which can be given to the patient if indicated. The user records the level
of advice given and the outcome in terms of their decision by selecting and clicking
the appropriate button on the screen. A screen print of advice screen showing levels of
acuity and buttons for selecting outcomes is shown in Figure 7 (p202). The outcome
in terms of the decision support software is the text screen with the suggested levels of
acuity. The outcome in terms of the user is the decision based on the information
gathered through the assessment screens and the information from the text screen
provided by the software.
Summary of decision support software
The user is required to exercise professional clinical judgement and use the
information gained through the assessment (input and process) and match it with the
suggested levels of acuity (outcome). If some degree of patient management of the
problem at home is appropriate, the recommended home care advice can be given.
The system is designed to visually present (providing visual verbal cues on the
screen) information in a structure that can be used to formalise the patient assessment.
The TAS software is designed to initially 'explode' the possibilities of related
symptoms or complaints and allow the user to focus down on the line of enquiry they
wish to pursue. It provides an external database of questions/answers to assist in the
assessment of the patient at the data gathering, questioning and assimilation
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Telephone Advice SysternaMilibilli.
EXCERCISE CAUTION WITH THE CALLER WHO USUALLY SUFFERS WITH HEADACHES, YOU
SHOULD BE ASKING WHAT IS DIFFERENT ABOUT THIS ONE.
Headache-
Advice NOT Given lEmergency Advice Given Urgent Advice Given
transforms (see Figures 4 & 5) and an external database of suggested levels of acuity
based on the presenting complaint at the information matching transform (see Figure
8, p 203).
The TAS software crosses the boundaries between types one (information
management) and two (focusing attention) of Shortliffe's (1990) classification. The
system records patient specific information, such as signs and symptoms and past
medical history. The system is primarily designed as a tool for focusing attention
(assessment), providing prompts for presenting complaints and presenting
possibilities for other related problems. TAS provides an external memory aid, which
assists with the organisation of information; this approach to decision support
software has been shown to have high acceptability to experts (Bolger, 1995).
Figure 7. Screen print of advice screen showing levels of acuity and buttons for
selecting outcomes.
A + E Urgent
GP Routine
Home Care
Special Topics
EMERGENCY
Patient Details
Assessment
Call Interrupt
Call Complete
HEALTHCARE
A&E IMMEDIATE IF:
Severe headache, unbearable pain, worst headache ever
Associated with collapse
Sudden onset of pain (especially if in back of head)
Any altered level of consciousness
Any suspicion of meningitis, cerebral bleed, encephalitis
Any difficulty speaking, unsteady gait or other neurological loss.
A&E/GP URGENT IF:
Patient usuraly suffers with headaches and copes but is seeking help
If headache persits > 12-24 hours despite regular simple analgesia.
GP ROUTINE IF:
Cluster headaches/Migraine for discussion re prophylactic treatment
If headache more than 12 hours and not relieved by simple anlagesia
thought to be a tension headache
Requires review of medication ( stronger analgesia)
Diary	 Vomiting
Non-Urgent Advice Gwen
. + 
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Assessment prompts
Clinical Decision Support Software (TAS)
Key:
Direction of information
(:D Transform
—±—. Stored information (The TAS Computer software)
Suggested levels of Acuity
Clinical Decision Support Software (TAS)
Figure 8. Level 3 data now diagram showing external database provided by the
decision support software (TAS)
The previous sections have described the knowledge elicitation of the cognitive
elements of the model. The software also needed a clinical knowledge base to provide
the external source of clinical information to assist in the assessment and decision
making process. The following section outlines the knowledge elicitation for the
clinical knowledge base.
Clinical Content: Knowledge elicitation
The second stage of knowledge elicitation centred on the clinical content needed for
the database of the software. There were two principle sources of knowledge used to
develop the clinical content; firstly, expert opinion using the forward scenario
simulation technique and secondly, knowledge contained in text books and manuals
(Cordingley, 1989).
The range of clinical topics to be included in the system was developed from
exploratory work on the demand for telephone advice at King's College Hospital
(Dale et al., 1995; Crouch et al., 1996 a & b); a survey of local practice nurses
(Williams et al., 1995); exploration of staff views of developing telephone advice in
the A&E department (Dale et al., 1995) and through a review of the literature on calls
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made to emergency and primary care centres (Kernohan et al., 1992; Singh et al.,
1991; Egleston et al., 1994; Molyneux eta!., 1994).
Development of the assessment guidelines
Individual nurse specialists were contacted to assist in the development of assessment
guidelines in their domain of expertise. They were identified by the elicitor and expert
as individual practitioners with expertise in particular specialties. These included a
health visitor (paediatric problems), an A&E ophthalmic nurse (ophthalmic
emergencies), a midwife (obstetric emergencies), two nurse practitioners in primary
care (gynaecological and genitourinary problems) and two clinical nurse specialists in
mental health (psychiatric emergencies). The nurse specialists were given a scenario
of a patient of a particular sex and age group and asked to identify the questions and
topic that they would explore and the advice they would give dependant upon the
outcome. Data were fed back to the elicitor in textual form identifying links between
presenting complaints, symptoms and outcomes in terms of the level of urgency.
Knowledge was also obtained from texts of protocols and guidelines designed for
telephone consultation or face to face consultation (Schmitt B, 1980; Hardy & Bache,
1987; Hoole eta!., 1988; Brown, 1989; Hodgkin, 1991; Apple & Payne-James, 1993;
Marshall & Ruedy, 1993; McGear & Simms, 1993; Moulds et al., 1993). Knowledge
was extracted and put into the form of the cognitive model.
The knowledge gained from the experts and texts were input into the database of the
program by the elicitor. The inputs in terms of the database structure included:
• Question number for ordering questions
• Prompt (one or two words)
• Full question
• Sex the question relates to
• Age parameters question relates to
• Pre-set responses to questions
• Code for cross references to other protocols
• Colour coding for the level of acuity
• Code for activation of advice section
• Text for levels of acuity and advice section
All the assessment guidelines were reviewed by an internal team of an A&E Charge
Nurse (RC) and General Practitioner (JD). The assessment guidelines were also
assessed by two A&E Registrars and one Senior Registrar. In addition, when the
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software was piloted clinically, each site was given a copy of the assessment prompts
and guidelines and asked to review them; the pilot sites requested no modifications.
The process of development involved the review of the software by nurses and
clinicians. Reviewing how the system worked helped identify improvements in the
ordering of screens to reflect the mode of telephone consultation. Their comments
were considered in the ongoing development of the program.
Clinical testing
The software was piloted in a number of clinical settings, the findings of which have
been published (Crouch et al., 1996, c) a brief summary of the main findings is
presented below. In summary from the surveys of staff and managers involved in the
implementation of TAS, interviews with patients who were assessed by nurses using
TAS, and analysis of the call records the overall finding was that the system enabled:
• more structured telephone assessment of needs;
• more reliable advice giving;
• improved documentation facilitating greater continuity of care;
• audit of telephone advice/assessment calls;
• a consistently better and safer standard of service (Crouch et al., 1996, c).
The clinical testing demonstrated the system to be reliable, safe and acceptable in
clinical practice.
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Appendix II — Information letters
Recipients name
Accident and Emergency Department
22 August 1995
Dear
Thank you for agreeing to take part in the Telephone Consultation Study and sparing
time to see the Telephone Advice Software.
The purpose of the study is to explore how decisions are made during telephone
consultations and to see what effect the introduction of the computer program has on
the consultation.
Over the next few weeks I will be contacting you to arrange a convenient time to
interview you. This will be tape recorded, transcribed and used in the study. This will
not be as formal as it sounds, it is an opportunity for you to air your ideas and
concerns about telephone consultation/triage.
Information given to me during the study period will be treated confidentially. You
will be given a study number that will be used to identify you for the research. You
can withdraw from the study at any time. The study will be carried out over a year,
and will involve interviews and exploring a number of telephone consultations with
you.
If you have any queries about the study please do not hesitate to contact me.
Yours sincerely
Robert Crouch
Research Fellow
A&E Department
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Recipients name
Accident and Emergency Department
1 December 1995
Dear
I thought I should write and let you know that the project is progressing well and that
we are aiming to train you and introduce the software early next year. Thank you for
sparing time to meet with me a few weeks ago and telling me your views. During our
meeting I outlined the next steps of the project which include conducting some
simulated calls over the telephone with you. For the case scenarios I will arrange a
time that will suite both you and the department.
If you have any queries about the project please do not hesitate to contact me.
Yours sincerely
Robert Crouch
Research Fellow
A&E Department
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Appendix III — Interview schedule for semi-structured interviews
Purpose:
To explore nurses' beliefs, attitudes and feelings toward telephone consultation.
Introduction:
Thank you for agreeing to take part in this study. The purpose of the study is to
explore how we make decisions about patients during telephone consultation and to
see what effect using a computer based decision support package has on the
consultation. This interview is to explore your views on telephone consultation and to
explore what is involved in the process of decision making over the phone. The
information given in this interview will be recorded on tape, listened to and
transcribed. The information given will be treated as confidential, you will be
identified only by a number on both the tape and the transcript. Only the researcher
(RC) and my supervisor will know the code to these numbers.
Nurse ID.
Firstly I would like to ask you some questions about your experience of dealing with
calls for medical/health advice.
I want you to think about your practice when you take calls from the public for
telephone advice.
1) How do you usually deal with telephone inquires for health/medical advice
(prompt. i.e. what is the first thing you ask the patient)?
2) Can you describe to me the most memorable call you have taken for health/medical
advice?
3) Can you describe to me the most difficult call for medical/health advice you have
had to deal with (if different from the most memorable call)?
4) What made dealing with this call difficult (prompts lack of knowledge, difficulty
communicating, incompatibility of ideas)?
5) Are there any particular types of call you find difficult to deal with?
6) What if anything do you fear about telephone consultation?
(Do you think that affects your consultation?)
Secondly I would like to ask you some questions about how you make decisions over
the telephone.
7) What judgements are you making during your conversation with the patient?
8) How do you make those judgements (how do you use the information the patient
gives you)?
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9) What would you say were the main factors that influence your decision making
over the phone?
10) What is the main decision you are trying to reach when dealing with an advice
call?
11) What do you do to try and help you reach that decision?
Thirdly I would like to ask you some questions about organisational issues and
preparation for telephone consultation.
12) Giving advice out over the phone from A&E departments has occurred in
response to public demand. Do you think this is a role that should be carried out by
A&E departments?
13) Do you see any difficulties with giving telephone advice from A&E at the
moment?
(Accountability, documentation)
14) What do you see as the advantage, if any, of a telephone consultation if any to:
i) the general public
ii) the department
15) Do you think the way telephone advice is given needs to be developed? If so, in
what ways? (Guidelines, taping etc)
16) What do you see as the main skills or attributes necessary for telephone
consultation?
17) Do you think any form of formal training is necessary? If yes what should this
consist of?
18) Have you had any training in telephone consultation? If yes what?
Any further comments?
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APPENDIX IV — AN EXAMPLE OF THE STAGED APPROACH
TO DATA ANALYSIS
The text and tables presented illustrates how summary matrices were developed from
the data gathered in the semi-structured interviews. The example presented
demonstrates how the data were reduced to form the matrix for 'how they make
judgements'. Using this step-wise process of data analysis facilitates tracing of themes
back to the raw data.
Stage 1 - Summary of points/issues raised in response to questions
The data presents the summarised transcript for Nurse 11.
Normal practice in telephone consultation
Start with story from beginning
Sometimes they blurt it out.
You just generally ask them about the problem and go from there.
Obviously trying to get a rapport with them that is main thing.
Quite polite on the phone.
Just say hello and who you are is enough to calm them down at times.
Find out exactly what the problem is and what type of pain and condition and expand
from there.
Depends on what problem is.
(Do you think a lot of people are quite anxious ?)
Not all, some people are, other just general enquires.
Spoke to neighbour about it and, phone up because not too sure.
Most memorable call
Most recent one.
Girl OD friend phoned up wanting to fmd out details.
Wouldn't give me any info apart from somebody taken so many tablets, turned out
actually her, mad out it was a friend.
Then friend phoned up, wanting to know some advice, advised her to come to hospital
and get all sorted.
Turned up an hour or so later.
Quite successful in that what I had said over phone had got through to both of them.
(So person calling was pretending to be a friend)
Suddenly click when they come into dept that they phoned up earlier.
Didn't push it further as they don't want to talk about it, come here for help.
You don't know, that is the only thing with telephone triage.
Can advise people and strongly recommend that should come here or see GP.
But whether take advice or not don't know.
Only thing that is disappointing, just don't know what they are going to do.
Could speak to someone, give them all the advice in the world and help them.
Spend half an hour on the phone, talking to them gives various options, and they say
will do that. Then don't here anything.
Don't like that part !
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You can't control them.. in the department you can. I suppose it is a lot easier.
You can deal with situation there and then.. stop it when on the phone you can't.
Most difficult call
Sometimes things I don't know.
Can't know everything so have to refer to other people.
Those who want to talk and talk.
All advice you give them just washes over, then they become aggressive.
One gentleman wanting advice, want to know all ins and outs, couldn't give all the
details, didn't have all the information.
I'm not a doctor only a nurse.
Difficulty with GP and information.
Bend over backwards trying to help them, GP telling me one thing and they're telling
me another.
Practice nurses telling you another thing and whatever trying to do doesn't help.
Doesn't solve anything.
Again out of your control, can only do so much.
Frustrating.
(What makes dealing with those calls difficult ?)
Anything advised caller to do comes back with 'I've done it'.
Take benefit of doubt and maybe hasn't spoken to GP correctly so though I will do it
for him.
I'll be the mediator, GP said 'Dealt with him and he is not helping himself.
Stuck in the middle.
Can come up here and try and help.
What more can we do for you.
Hitting a brick wall then.
That's the worse thing the awkwardness of it all.
At end of the day felt hadn't achieved anything with patient.
Got quite abusive, shirty in the end put phone down.
What can you do in that situation.
Most difficult, couldn't help, patient didn't want it in the end.
Other types of call
Not really.
If I don't know something, I'll tell them and then 'I'll get somebody else to talk to
you'.
Fears
Not fear. .when you thin got all information, put phone down and realise haven't quite
worrying.
Oh God, should have said this or should have asked that and you haven't'
Don't know why, maybe because no pre-set questions to ask patient.
Can ask things and then forget something next time.
Must remember that and then you forget another important bit of information.
Haven't a fear of giving advice, if not sure always ask of get back to them.
'Hold on the line for two minutes, while I speak to somebody'.
Judgements made in consultation
Easy to assume that when complain of something it is quite trivial to us.
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To them quite dramatic.
Cut finger, where you think could put a plaster on, could in fact seem to be quite
daunting.
In end have to say 'how big is the cut ?
Can't assess it over the phone, not until you come up here and see the doctor.
(Abdominal pain for example, what judgements are you making ?)
What type of pain?
When did it start?
Any sickness, diarrhoea ?
Called anyone apart from me ?
Taken any pain relief?
Drunk or eaten anything unusual?
Been in contact with anyone, maybe had diarrhoea, vomiting or abdo pain.
(Answers to all those questions you are using to..?)
Having to assess the patient.
Have to ask a lot more questions over the phone.
Have to ask lot more questions to find out how bad problem is.
Can't just say you have abdo pain, go and see doctor.
Try to establish how severe it is.
Whether needs seeing a doctor straight away, or in the afternoon or come up here.
(Any other judgements ?)
I am being brutally honest...sometimes the way people come across to you can
quickly judge someone how you are going to triage I suppose.
If rude and obnoxious to you sometimes think (Well got to phone me here for help
and not listening, shy should I help you.
Then push that to one side and say ..no need to be rude, lets deal with situation and
sort it out.
Sometimes end up sighing on phone, think shouldn't have done that.
We do because can' see us and we can't see them, so there is no come back.
Heard people not being rude but saying, if don't want help don't call again.
You do from the way people talk to you make judgements.
How do you make those judgements
Automatically do it without thinking.
Difficult can't put it into words.
If! was in their shoes, how would I feel ?
I think what sort of treatment would I like.
Would I like to come to hospital, would I like to see GP.
My preference, rather go to GP rather than casualty.
Can't put it into words.
Main factors influencing decisions
Time.
How I feel at the time
The patient
The problem
The weather
Most importantly, what the patient has told you.
That determines what decision you make and how you go about it.
Difficult, can't say: 'Why do you do that, or why did you do that unless it is specific'.
212
Main decision trying to reach
To reassure patient, make sure they receive the best care or treatment possible though
us or doctor.
Best place for them to go.
Organisational Issues
Advice by phone - should A&E provide this ?
Yes
24 hour service, GPs supposed to be but aren't.
People are phoning up more and more, it is a service we need, specific for this area or
hospital.
Difficulties with giving telephone advice at the moment ?
Yes - definitely need someone on telephone triage for 24 hours a day.
All right when got triage nurse out there, got to see patients within 5 minutes.
Problem with seeing patients within 5 minutes if dealing with telephone call.
You get quick calls, but also get long calls that you have to make other calls.
Need to phone patient back.
In department got four patients each, need to give someone advice, got enough on
plate without sitting down listening.
You want to help but need someone there 24 hours a day doing that one job.
Don't think it is feasible to answer phone just when anyone is free.
Accountability/Documentation ?
(Documentation)
Not really necessary to have address.
(Discussion about details, need to for age etc.)
Patient is thinking why do need to know all that.
(Further discussion about need for address)
If on the phone and wanting advice, need a telephone to ring them back.
Advantages to general public
Gives them someone they can talk to.
May not necessarily want to see their GP, just need someone to quickly advise them.
'Do I need painkillers, or what can I do with this problem ?
Can always say (Well, you can do a,B, or C or can see us or GP'.
Think there is an advantage for them.
Before, always got to see a doctor or really 'I don't want to come to casualty because
it is not an emergency'.
Just nice for them to be able to seek some advice.
Free and available to them.
Advantages to Department
Good for us.
Makes us aware of problems going on out there.
All new to me. When first started (only been here three years) rare to get many calls.
Only got 3 or 4 may be 10 at most in a day.
Definitely over last couple of years escalated, hundreds of calls every day.
213
Does it need development
Yes-
Need to have everything there in front of you so you know are asking the right
questions, getting right feel about things at moment too generalised.
Times when you do miss questions out.
Nice if got it in front of you.
You know what to ask and can then make an assessment from there.
Obviously having all the advice and details you need up in front of you.
The ideal, but probably would be more time consuming but would be helpful.
Taping of calls
Good in respect if anything did happen.
People needing improvement, this is where you are going wrong.
Could be important in future if anything comes to a court case tape is like
documentation isn't it.
If advising people here you would write it down.
If you advise people over the phone you got to write it down or get it taped.
If it is there in front of you don't see why it is a problem.
Main skills/attributes
Being pleasant.
Good listener
Good communicator
Polite.
Highly qualified, knows what they are talking about.
Qualifications help, no point brining an auxiliary to the phone or newly qualified staff
nurse.
Need someone with 2-3 years experience in A&E.
Don't know all depends what training is offered to us.
How competent boses feel we are.
At moment 'E' grade and above.
Put some `D' grades noses out of joint. Lot of them older than me with more life
experience, doesn't necessarily make you a better nurse.
Formal training - is it needed ?
Yes - I would like some
What should it include?
How to approach it.
Formal training in how to use the computer.
Have you had any formal training ?
No
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Stage 2 - Organisation of data. Summaries of items raised under the
question of how they make judgements
As can be seen from this stage the comments made by Nurse 11 in stage 1 have been
brought together with comments made by other nurses under the same section
heading.
Nurse 1
How do you make those judgements
Just through experience.
Through years of nursing, gathering information from others.
(So you think more junior, more difficult ?)
Think so personally - a) haven't got wide variety of lifestyles
I think with a lot of nursing pick up as go along, learn from colleagues.
***************************************
Nurse 2
How do you make those judgements
Go from experience. All got to be really experienced from what I have learnt.
Not just practical experience, sort of knowledge.
Dealt with previous calls, learn all the time.
Times when I hand it over to the doctor, when I feel it is out of my depth.
Take on board all that they give.
Use skills or knowledge.
I suppose to make a diagnosis to try and work out what is causing the pain and then
judge whether I feel what their treatment should be.
Necessary to come to casualty, see their doctor, can they wait, should they go
immediately.
Use my experience to make those judgements.
**************************************
Nurse 3
How do you make those judgements
Been told that got a calming voice.
All I can do is try and calm the situation down then get through to right information.
Boils down to what else is going on.
How calm inside.
If to short and sharp, cut through too quickly, they are going to react.
***************************************
Nurse 4
How do you make those judgements
Goes into a computer in my head kick out standard answer.
Most injuries, can fit them into a category pretty quickly.
Can virtually look at someone and say whether they will be a red, yellow, green.
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Different over phone, not asking just for a category, asking whether need to come up.
Lot of stuff GP stuff, hard to refer somebody to somebody else.
Though process instinctive, almost impossible to describe.
Know what should be telling them, feel guilty telling them when have had difficulty
accessing GP.
Feel guilty pushing them away into the unknown.
Difficulties with GP.
Do not feel helping them with problems. Hiccup with GP.
With decision making from the judgements. Almost automatic.
Don't know process, just information they give tends to prompt answers
Examples of laceration and bump on knee.
Know through experience.
Through what you see every day that comes through the department.
Know what tends to happen to certain injuries, know what things tend to be admitted,
sorted out here or what is sent back to the GP, should never have come here in first
place.
Accident and Emergency Service - GP types should not be coming to us.
Example of King's
A lot depends on the service you are offering, department's ideas of service.
***************************************
Nurse 5
How do you make those judgements
Patient tells scenario/story.
Need to actually then build up that picture with more history.
Once got much fuller picture, going to be asking -
What's pain like now ?
What are you feeling ?
Why have you picked up the phone to me now ?
What is your anxiety level?
Are there other issues going on underneath ?
When got a full picture, then break down subconsciously those signs and symptoms.
Then be saying 'What kind of category, you know, if knocked out that's a more
serious category.
He wasn't knocked out and baby cried straight away at time probably ok.
Certain baby not KO'd probably a chance patient hasn't got a skull fracture,
immensity of fall not great.
Breaking him up into segments, dealing with signs and symptoms to categorise them.
Bit like a trauma score, can add them up really.
Come out of it in my brain, maybe five points or you know a bit higher, then saying to
myself, more serious case.
If! come out with those being green I would be saying, don't feel this patient needs to
attend us know.
Severity do not need to attend now, keep an eye on them if feel conditions change,
don't be afraid to call us or bring child up to A&E.
(RC Reiteration, different signs and symptoms, fit into different levels of acuity of
patient.
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Over phone looking to see which signs and symptoms patient has as to which box
they fit into. Then add up and come to conclusion, this is urgent, semi-urgent. Is that
right?)
**************************************
Nurse 6
How do you make those judgements
I don't like these questions !
Trying to build up a picture of what actually occurred
How they have dealt with the situation til then - shows if they have got much of an
idea. Or a no clue.
Drawing out as much information as you can.
Some people very forthcoming, others you need to ask lots of questions.
****************************************
Nurse 7
How do you make those judgements
I suppose almost like a computer, you go through a thought process, sort of make
judgements on what you are being told.
Almost a stepping thing, a standard thing that I ask, you know:
how long have you had it?, how severe is it ? Try and get an idea of what it is;
build a picture.
Only thing I can make judgements on is my experience and what I've seen before and
my knowledge of what's available.
I must say the more experienced I get the easier I find giving advice.
Felt for a long time uneasy about giving advice - thinking well is this the right advice
and is anything going to come of it ?
Very well aware of people wanting to blame, that's why I wasn't happy with the way
we were giving advice.
Now we have documentation.
Difficult to complete when busy.
Fear of being in study, most pressure on somebody like myself ..lot more to think
about.
Overall what is going on.
Staff nurse, got group of patients, small areas, can see their patients.
Person in charge has to think about 10 things at once - it's like conducting an
orchestra.
Got a strong managerial role now. Not in department much
Management days - not in department much.
***************************************
Nurse 8
How do you make those judgements
Run through a list of things that I ask.
Like a flow chart.
You use it to build a picture of what is going on. (Asks to expand on the picture)
Trying to get picture of whole patient.
Sore finger and then tell you that they are diabetic.
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Involves a clear symptom and enlarges the picture.
Basing decision on experience and the history they give.
If don't give information then don't know.
**************************************************
Nurse 9
How do you make those judgements
On the background information, gathered through taking talking, and what they have
been able to tell me.
If triaging in department - only slight change in judgement would be how busy the
department was.
Give them information regarding waiting time and then let them make the judgement.
That's probably the one outside influence apart from the injury itself.
Wouldn't tell them not to come up just because I didn't want to see them.
On the information they can give us rather than anything else.
(I guess what you were saying earlier about building pictures comes into it. .RC)
Its like a framework of pictures.
You can build a picture so you've got a picture of the acute injury.
Previous history, signs and symptoms, any problems.
Just like triaging you have subjective information, you have got to try and picture the
objective information, imagine the swelling or deformity, loss of sensation etc.
I'm trying to build up that triage framework.
****************************************
Nurse 10
How do you make those judgements
Suppose from whatever they have explained to me.
Ask them whether I have fully understood what they have been trying to tell me.
Pick out the most important points about what I need to know to make a decision.
Haven't really thought about it.
Just do it, don't you.
Just perhaps from experience, seeing similar injuries or knowing what we wouldn't do
anything with form what described.
Difficult to explain.
Injuries that you know perhaps could really advise them that they saw their GP, long
term problem.
Wouldn't say to anyone, no can't come up.
Maybe once system up and running maybe easier to definitely say, you should go to
GP.
****************************************
Nurse 11
How do you make those judgements
Automatically do it without thinking.
Difficult can't put it into words.
If I was in their shoes, how would I feel ?
I think what sort of treatment would I like.
Would I like to come to hospital, would I like to see GP.
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My preference, rather go to GP rather than casualty.
Can't put it into words.
Nurse 12
How do you make those judgements
Depends on what they are telling me.
Example of haematemesis - say call 999
Might be thimble full or bucket full, how am I going to get them to tell me that.
To me not worth taking the risk.
Same if it is a child who has done something like that.
Example of two day old ankle injury with child.
Have been walking on it but sore.
As far as concerned can wait for GP.
If want to can come to A&E but GP should sort out.
Depends on what people tell me.
(How do you cope with the fact that you can't see the patient or touch the patient.)
Difficult not to ask leading questions.
Quite often, relative or patient will give answers think you want to hear rather than
what is going on.
Face to face easier not to ask leading questions, than over the phone.
Face to face can say does this hurt or have a prod and they say if hurts.
In that respect difficult.
Person speaking to is not a doctor or nurse.
May not be describing something as I would imagine it.
May be missing something important.
To them does not seem important to us it is.
(So does questioning over the phone differ ?)
Yeah - over phone more complex.
Not something really thought about.
Over phone probably more complex.
In dept. can see that patient looks well, unwell don't have to ask.
Can't look at the, take pulse, can see relaxed, upset whatever.
Can actually take physical measurements that can't take over the phone, have to ask.
*****************************************
Nurse 13
How do you make those judgements
On information they give me.
Difficult to imagine something.
Keep relating back to a child.
Mum phone up, little girl not using right arm.
Good indicator.
9/10 not using arm or walking on leg good sign something wrong, would always say
come up.
In past have seen that and been told by someone.
Example of chest pain signs and symptoms being given out on television.
Increased phone calls with people with signs.
Things more abnormal more difficult to assess.
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Abdo pain, go through, where is pain, has it moved, taken pain relief, happened
previously.
Lot of questions ask from experience, being with doctors when clerked patients.
Sounds like playing mini doctors.
Learn over years of experience.
Interesting to hear staff nurse ask questions.
Probably ask more because of inexperience.
One staff nurse asks question after question.
Think that is because does not know which are right ones to ask.
Or is it doing better job than me, asking more questions.
Do senior members of staff, have five questions that you need to know.
Just want factual information as quick as possible.
*****************************************
Nurse 14
How do you make those judgements
Assessment of the information they give you.
Guided questions to steer them towards the information that you need, if not getting
correct information you need straight away.
You can only go on what they tell you.
I suppose you can go on the tone of voice, all verbal communication.
You need to get information to make the decision.
You haven't got visual stimuli.
***************************************
Nurse 15
How do you make those judgements
Asking signs and symptoms.
How affecting patient.
What treatments used.
Whether problem easier or not.
Duration of problem or whether they've already seen a doctor.
Repeat information back to them, checking whether I have got it right.
Deciding on knowledge, what appropriate advice would be.
****************************************
Nurse 16
How do you make those judgements
Based on knowledge gained, from what patient describes.
Seen other patients with similar things also treatment other people have had with
similar scenarios.
(Do you match what someone tells you over the phone with what you see in practice)
To certain extent.
Example of ankle injury and call because no better today.
Advice re Ankle taking long time.
Quite happy with the fact that not better today and they didn't need to say they have
got a broken ankle. Done all right things.
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Stage 3 — Data reduction combination of points raised
How do you make those judgements
Through experience	 1,2,4,7,8,10,13
When feel out of depth, hand it over (to doctor) 	 2
Make a diagnosis, try and work out what is causing pain then judge what
treatment should be	 2
Goes into computer in my head, kick out standard answer 	 4,7
Most injuries can fit them into a category pretty quickly 	 4
Different over the phone, not just asking for a category, asking
whether need to come up 	 4
Thought process instinctive, almost impossible to describe (just do it) 4,10,11
Don't know process, just information they give tends to prompt
answers	 4
Through what you see every day that comes through department 	 4,10,16
Build up picture with more history
(patient tells scenario/history, trying to get whole picture of patient) 	 5,6,7,8,9
Taking further history (getting to right/factual information) 	 3,5,6,13,15
When got full picture break down subconsciously signs and symptoms
to find category	 5
What I have seen before	 7
Knowledge of what available 	 7
More experienced I get find it easier to give advice 	 7
Run through a list of things I ask (like flow chart) 	 8
Through history information they give 	 8,9,10,12,13,14
Other influences (how busy department is) 	 9
A framework of pictures (triage framework) 	 9
Pick out most important points I need to make decision 	 10
Think form their perspective (If! were in their shoes) 	 11
Difficult not to ask leading questions 	 12
Quite often relative or patient will give answers that you want to hear
rather than what is going on 	 12
Over the phone more complex
(Can't look at, take pulse, can't see relaxed, loss of visual stimuli 	 12,14
Guided questions towards information you need 	 14
Through knowledge gained (dealing with previous phone calls) 	 2, 15,16
N.B. The numbers in the right hand column relate to the code number of the nurse who identified them.
221
Stage 4— Summary table showing categories for how they make
judgements
Category Respondent No. Total
Intuition
Goes into computer in my head, kick out standard answer 4,7 2
Thought process instinctive, almost impossible to describe (just do it) 4,10,11 3
Don't know process, just information they give tends to prompt answers 4 1
Building a picture
Build up picture with more history
(patient tells scenario/history, trying to get whole picture of patient)
5,6,7,8,9 5
Taking further history (getting to right/factual information) 3,5,6,13,15 5
When got full picture break down subconsciously signs and symptoms
to find category
5 1
Run through a list of things I ask (like flow chart) 8 1
Through history information they give 8,9,10,12,13,1,4 6
A framework of pictures (triage framework) 9 1
Other influences (how busy department is) 9 1
Think from their perspective (If! were in their shoes) 11 1
Difficult not to ask leading questions 12 1
Quite often relative or patient will give answers that you want to hear
rather than what is going on
12 1
Over the phone more complex
(Can't look at, take pulse, can't see relaxed, loss of visual stimuli
12,14 2
Guided questions towards information you need 14 1
Using experience/knowledge
Through experience 1,2,4,7,8,10,13 7
Make a diagnosis, try and work out what is causing pain then judge what
treatment should be
2 1
Most injuries can fit them into a category pretty quickly 4 1
Different over the phone, not just asking for a category, asking
whether need to come up
4 1
Through what you see every day that comes through department 4,10,16
What I have seen before 7 1
Knowledge of what available 7 1
More experienced I get find it easier to give advice 7 1
Pick out most important points I need to make decision 10 1
When feel out of depth, hand it over (to doctor) 2 1
Through knowledge gained (dealing with previous phone calls) 2, 15,16 3
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APPENDIX V - SUMMARY TABLES OF EMERGING THEMES
FROM SEMI-STRUCTURED INTERVIEWS
Stage 5 - Judgement Process
Respondent No. Originating Table
Putting it together
Formulating ideas about what problem is (on their response) 2 Normal Practice
From history able to decipher it, comes from experience 5 Normal Practice
Based on experience and what seen in department 7 Normal Practice
Background knowledge of previous problems, actual experience 9 Normal Practice
Think logically 9 Normal Practice
Pick out important bits 9 Normal Practice
Ascertain if emergency 14 Normal Practice
Establishing whether 3`d party caller 6,14,15 Normal Practice
Time constraints on consultation style 3 Normal Practice
Action taken 10,11 Judgements Made
Evaluate what has been said
Use knowledge/experience 1,6,14 Reach Decision
What patients told me 7 Reach Decision
When got full picture break down subconsciously signs and symptoms to find
category
5 Making Judgements
Assess Information they are giving me 13 Reach Decision
Explore psychological dimension
Get feeling for underlying anxiety level 5 Reach Decision
How dealing with it 16 Reach Decision
Consult with others
Refer to Guy's poisons unit 6,8 Reach Decision
Consult with other members of staff 6,8,14 Reach Decision
Using experience/knowledge
Through experience 1,2,4,7,8,10,13 Making Judgements
Making JudgementsMake a diagnosis, try and work out what is causing pain then judge what
treatment should be
2
Most injuries can fit them into a category pretty quickly 4 Making Judgements
Making JudgementsDifferent over the phone, not just asking for a category, asking
whether need to come up
4
Through what you see every day that comes through department 4,10,16 Making Judgements
Making Judgements
Making Judgements
Making Judgements
Making Judgements
Making Judgements
What I have seen before 7
Knowledge of what available 7
More experienced I get find it easier to give advice 7
Pick out most important points I need to make decision 10
When feel out of depth, hand it over (to doctor) , 2
Through knowledge gained (dealing with previous phone calls) 2, 15,16 Making Judgements
Intuition
Goes into computer in my head, kick out standard answer 4,7 Making Judgements
Making Judgements
Making Judgements
Thought process instinctive, almost impossible to describe (just do it) 4,10,11
Don't know process, just information they give tends to prompt answers 4
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Stage 5 - Information Gathering
Respondent No. Originating Table
Information gathering: Reference to gathering information/asking
questions
Clarify details (Identify problem, Background) 1,7,9,11,13,14,15,16 Normal Practice
Listen to what is being said 1,2 Normal Practice
Describe problem 2,6,11,12 Normal Practice
Get a lot of irrelevant information 3 Normal Practice
Cut through start asking questions 3 Normal Practice
People don't see relevance of questions 3 Normal Practice
Answers given lead to prompts 3,4 Normal Practice
Ask what consider to be relevant questions 4,8 Normal Practice
Documentation acts like a trigger 5 Normal Practice
Helps you to ask questions 5 Normal Practice
Need to find underlying issues 5 Normal Practice
Have to look deeper than what actually asking 5 Normal Practice
Questioning style open and closed 8 Normal Practice
Normally told you what they have done 9 Normal Practice
Keep probing until tell you 12 Normal Practice
Gather as much information (ask questions, take history) 1,3,4,5,8,9,10,12,13 Reach Decision
General fitness 3 Reach Decision
What condition is 3 Reach Decision
Whether new problem 15 Reach Decision
Living alone 3 Reach Decision
Social set-up 3 Reach Decision
How coping 3 Reach Decision
Find out exactly what is wrong 16 Reach Decision
Build objective, subjective information 9 Reach Decision
Taking further history (getting to right/factual information) 3,5,6,13,15 Making Judgements
Making Judgements
Making Judgements
Making Judgements
Making Judgements
Run through a list of things I ask (like flow chart) 8
Think from their perspective (If I were in their shoes) 11
Difficult not to ask leading questions 12
Quite often relative or patient will give answers that you want to hear
rather than what is going on
12
Guided questions towards information you need 14 Making Judgements
Visualisation: Reference to picture or visual image used in information
gathering/assessment
Build up picture with more history
(patient tells scenanothistory, trying to get whole picture of patient
5,6,7,8,9 Making Judgements
A frammork of pictures (triage framework) 9 Making Judgements
Making Judgements
Making Judgements
Other influences (how busy department is) 9
Over the phone more complex
(Can't look at, take pulse, can't see relaxed, loss of visual stimuli
12,14
Need to tell you because can't see them 8,9 Normal Practice
Trying to draw picture in mind, as to what actually look like 9 Normal Practice
Trying to get picture in head 9 Normal Practice
Difficult because can't see them 10 Normal Practice
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Stage 5 - Factors influencing judgement/decision
Category Respondent No. Originating Table
Patient Factors
Patient and information getting 1,7,11,12 Main Factors
Patient anxiety 4,5 Main Factors
Patient's agenda 5 Main Factors
How competent they sound 6,10 Main Factors
How they sound i.e. panicky, tone 6,10,15 Main Factors
Children	 (Don't take chances) 7,8,12,14 Main Factors
Depends on caller 10 Main Factors
How come across on phone 10 Main Factors
People with long term problems 13 Main Factors
Age of patient 14,16 Main Factors
State of person 16 Main Factors
Problem Specific
Severity of what has happened 6,14 Main Factors
Certain conditions (Chest pain, HI, Asthma, abdo pain) 7,8,9,13 Main Factors
How urgent feel problem 9,10,15 Main Factors
Nature of problem 10,11 Main Factors
Things that don't have knowledge about 12 Main Factors
Duration of problem 14 Main Factors
What descnbing 16 Main Factors
Environmental Factors
Business of department 2,3,5,7,12 Main Factors
Resources available (know what available, what and when) 7 Main Factors
Extensive local knowledge (particularly, which GPs likely to visit) 7 Main Factors
Waiting time (always advise what it is and allow them to make choice) 7 Main Factors
Professional Factors 4 Main Factors
Knowledge and confidence
How I feel at the time 11 Main Factors
Awareness of litigation 13 Main Factors
Other
The weather 11 Main Factors
Time of day (i e can't drag children up at night) 2 Main Factors
Time constraints 7 Reach Decision
What is available in department 7 Reach Decision
FEARS IN TELEPHONE CONSULTATION
Assessment process
Missing something 2,4,13 Fears
Not speaking to patient 2 Fears
Caller interpreting it wrongly, not giving full story 3,12 Fears
Not asking right and relevant questions 3,16 Fears
Gap in knowledge 4 Fears
Not getting enough information 11 Fears
Misunderstanding what they might be saying 16 Fears
Others giving advice not having relevant knowledgelskill base 7 Fears
Decision making/accuracy
Giving wrong/inappropriate advice 1,6,10,12,14,15 Fears
Making a mistake/wrong decision 7,8 Fears
Patient's condition
Fear that they will collapse/die whilst on the phone 1,6,9 Fears
Something going drastically wrong 3 Fears
Condition deteriorating 3 Fears
People who ring but should have dialled 999 3 Fears
Others
Litigation 5 Fears
Not getting support suggested - outcome 1 Fears
Steps taken to minimise risk
Always cover self (if in doubt come up) 2,3,5,6,8,10,13,15 Fears
Err on side of caution 5,16 Fears
Try to be watertight 7 Fears
If not sure get back to them 11 Fears
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Stage 5 - Judgements
Respondent No. Originating Table
Condition (Illness or Injury)
Severity of illness/injury 1,3,8,11,15 Judgements Made
Reason for calling (What is wrong ?) 1,4,7,14 Judgements Made
Case specific (depending what ringing for) 1 Judgements Made
Duration of problem 4,9,11,13,16 Judgements Made
Where they should receive care (may be determined by duration) 5 Judgements Made
Whether needs to be seen immediately/urgently 7,9,10,14,15 Judgements Made
Acute/Chronic condition 7,9,16 Judgements Made
Whether they need to see someone 8,9,11,12,13,14,15,16 Judgements Made
Signs and symptoms 9,13 Judgements Made
Type of pain 11 Judgements Made
Mechanism 13 Judgements Made
Previous episode 16 Judgements Made
Caller/Patient
Whether mother knows how to treat the child 2 Judgements Made
Educational standard 2 Judgements Made
Whether sounds sensible 2,4 Judgements Made
Whatever you say probably won't listen 2 Judgements Made
Social class (low) 3,6 Judgements Made
Family set up (i.e grandmother calling on behalf of daughter) 3 Judgements Made
Coping mechanism 3 Judgements Made
Gypsy 3 Judgements Made
Mediterranean type, not understanding English, therefore not able to
cope with situation
3 Judgements Made
Patients tone 4,6,12 Judgements Made
How coming across (Panicking/Rude) 4,11 Judgements Made
Giving sensible information 4 Judgements Made
Language 6 Judgements Made
Vocabulary 6 Judgements Made
Accent (or way they speak, how they sound, speak to you) 6,7,11,12,16 Judgements Made
Age 6,10,13 Judgements Made
How anxious/worried they sound 10,12 Judgements Made
Who is the patient/who has the problem 12 Judgements Made
Jumping queue (i e already been to see GP) 5 Judgements Made
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Stage 5 - Decisions
Category Respondent No. Originating Table
Face to Face consult needed ?
Whether need to come in (attend) or not 1,3,6,10,13,15 Main Decision
Ideally see GP and don't come in 2 Main Decision
Do they need to call out GP and get home visit 7 Main Decision
Do they come to A&E now or at some point in the future 7 Main Decision
Do they need to be seen in person, GP or us 14 Main Decision
Whether they need treatment or not 5,6 Main Decision
Depending on response comes decision 7 Normal Practice
Can they be managed by advice ?
Most appropriate advice for injury/illness (helpful advice) 2,8,10 Main Decision
Hope in the end they will take advice 2 Main Decision
Can I give them enough information 14 Main Decision
Do they need further medical advice 14 Main Decision
Whether have to seek further help or just give advice 16 Main Decision
Advice given not always medical advice 5 Normal Practice
Can they treat it at home ?
Do they need to attend at all 7 Main Decision
Can they treat it at home 3 Main Decision
Urgency with which they need intervention ?
Do they need to dial 999 & get up here 7 Main Decision
Do they need to be seen now or later 3,4,5,6,7,9,15 Main Decision
If 'here they should receive care ?
What sort of treatment do they need (best place for them to go) 7,13 Main Decision
Whether can be sorted out by GP 13 Main Decision
What do they want, why ringing 12,16 Main Decision
If GP could deal with it suggest GP 1,2 Normal Practice
If problem seeing GP, come in 1 Normal Practice
Either can answer or will refer 4,14,9 Normal Practice
Depending on signs and symptoms - GP or A&E 15 Normal Practice
Other
Got to make a diagnosis and work out what is going on 8,9 Main Decision
Case specific (depends what problem is, whether injury/illness) 1,9,2,12 Normal Practice
Do not refuse to see people 1 Normal Practice
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Outcome Code
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APPENDIX VI- EXAMPLE OF A TELEPHONE
CONSULTATION INVENTORY
Telephone Consultation Inventory
Nurse No. On
	
Case No. DO
Study Phase 0
	
Group 0
Coder 0
Abdominal Pain	 Jack Jones 72 Yrs
Items/Topics Asked Volunteered
Essential items/topics
Nature and description of
pain
Location of pain
Menstruation (LMP
Pregnancy)
Vomiting
Duration of symptoms
Bowels
(Diarrhoea/constipation)
Urinary Symptoms
Medications (Presently taken)
Desirable items/topics
Radiation of pain
Pyrexia
Previous history/episodes
Weight loss/gain
Specific to children <15
Stools-colour/consistency
(red current jelly < 3)
N/A N/A
Urine output N/A N/A
Question
(total possible)
Asked Volunteered
Essential (7)
Desirable (4)
Specific (2) Not applicable because of age Not applicable because of age
APPENDIX VII— CODING INSTRUCTIONS FOR TELEPHONE
CONSULTATION INVENTORIES
Coding rules for telephone consultation inventories
The purpose of the inventories is to identify how many of the predetermined
items/topics were discussed during the telephone consultation.
You will see that the framework is divided into essential, desirable and specific
items/topics and that there are columns for identifying who identified the topic.
For instance using an example of a child with diarrhoea and where the caller says 'She
has had diarrhoea for the last 3 days' this would mean that a tick would be placed in
the 'duration' section of the inventory but in the volunteered column. (See worked
example for illustration)
There are 10 different inventories. Each nurse has taken five consultations. The
appropriate inventory has been attached to the transcript.
At the top of the inventory you need to put the nurse number and the case number (if
known) in the relevant boxes.
If the caller volunteers a symptom or duration of problem record as volunteered. If the
nurse subsequently asks the for the same information do not record it again.
There are a number of specific areas where coding rules have been applied to
questions under presenting complaints. These are listed below:
Case 1. Hannah Ewin
Recent history of ilhzess/investigations should include reference to pulling at her ear.
Respiratory symptoms should include coughing or runny nose.
G.I Symptoms should include vomiting.
Level of response should include lethargic/tired.
Case 2 Michael Dunnig
Signs of dehydration should include is he passing urine.
Eaten anything unusual should include did he have anything to eat or done anything
unusual such as excess alcohol.
PMH should include reference to normally fit and well.
Case 3 Holly Murch
Unusual foods/takeaways should include not ingested/taken anything unusual
Fluid intake/signs of dehydration should include is she passing urine and reference to
has she kept anything down.
Case 4 Jasmine Donaldson
Severity of headache should include reference to head feeling like it will explode
Pyrexia should include feeling hot.
Case 5 Jordan Phelps
Any loss of consciousness should include if he cried straight away.
Consciousness/alertness should include opening his eyes and or feeling drowsy, or
does he know who you are?.
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Is behavior normal should include how is he now or how does he seem.
Is patient alone should be ticked as a positive response in the volunteered column as
it is a third party call.
Bleeding ear/nose/eye to include any mention of discharge.
Case 6 Jack Jones
Nature and description of pain should include severity
Medications (presently) taken should include have you taken anything to help bowels
move.
LAYIP/ Menstruation should marked as N/A and the max score adjusted.
Case 7 Jackie Barnes
Is patient alone should be ticked as a positive response in the volunteered column as
it is a third party call.
Treatment tried should include discussion about ventolin inhaler.
Case 8 Lynn Walters
LMP should include are you due to have a period
Case 9 James Watson
Signs of men ingism should include reference to headache.
Respiratory symptoms should include cold/flu symptoms.
Case 10 Ruth Carrington
Level of consciousness should include what references to what she like at the
moment.
Reason (Accidental/Self harm) should be ticked in the volunteered section as the
caller is a third party and states pt has taken an OD.
General rule code as volunteered if the caller mentions it first.
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APPENDIX VIII— CODING FRAMEWORK AND RULES FOR
COGNITIVE OPERATORS
Re: Inter-rater reliability checks
Please find 15 consultations (10%) of my sample, a part of the chapter outlining the
development of the coding framework of cognitive operators, a separate sheet with the
framework on and three examples of coded consultations.
Please read the coding framework, look at the examples and then code the sample
consultations.
Many thanks for your help with this. If you have any questions do not hesitate to
contact me.
Crouch 1999 Operator framework
Operator Definition
Read Reading of written material e.g. information about the day or time of day.
Reading from computer screen
Search Collection of data or evidence to support the existence of possible patient states
or requirements for care.
Interpret Interpretation of the data, indicating that meaning has been inferred.
Heed Indication that information has been acknowledged or noticed may take the
form of paraphrase and repeating back.
Predict An inference about the future state of the patient or their future requirement for
care.
Reason The rationale for an inference, an action, a plan, or a line of inquiry (Search).
Plan Stating a course of action or activity or giving advice to the caller.
Negotiate Evidence of a trade off between desired course of action by either nurse or caller
and that which the caller takes
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Cognitive Operators — Coding Sheet
Nurse No.	 Case No.
Study Phase	 Group
Coder
Operator Frequency
Read
Search
Interpret
Heed
Predict
Reason
Plan
Negotiate
Heed/Search
Total number of operators
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Appendix IX — Example of case vignette
Case 1
Pyrexia
Patient: Hannah Ewin, Age 2 1/2 Years old
Caller: A parent calling from home
Time: 9.30 pm, you are concerned that you are in for a rough night
Problem: Unwell all day, feverish, seems to be getting worse
Background Information (Only to be given if asked by nurse):
Physical:	 Hannah's temperature is now 38.3 oC
Seems to be burning up
Calpol given 3 hours ago no benefit
She has had 2 teaspoons of Calpol earlier in the day
Runny nose
Has been pulling at her right ear, no discharge
She is lethargic most of the time but starts crying intermittently
She has a non-productive cough
She is still drinking but is reluctant to eat
She has drunk three beakers of lemon squash
She last passed urine about an hour ago
Because of her age it is difficult to tell if she has a headache
No difficulty breathing
She had vomited once after a coughing spasm
No rash
No urinary symptoms
No abdo symptoms
No diarrhoea
Could be in pain from her ear
No stiff neck
No recent immunisation
Previous history:
Febrile convulsion in the past which required hospitalisation
Previous ear infections
Has not seen the GP with this problem
Psycho/social:
Anxious parent particularly because of previous febrile
convulsion
There has been recent publicity about meningitis
You are at home with your partner and 2 other children six year old
boy and a 5 year old girl
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Appendix X — Questionnaire used to validate case vignettes
Case: 1
Presenting complaint: Pyrexia
Please state your name and position in the department.
Please rate how representative this vignette is of a patient calling A&E with the
identified problem
Very representative	 Not at all representative
5	 4	 3	 2	 1
Is there sufficient information given to make a decision about where and when the
patient should receive health care (Please circle a response)?
Yes No Unsure
Is there any additional information (that could be given over the telephone) that would
make your decision easier (i.e. are there areas not covered in the vignette) ?
Presented with this vignette what would your advice to the patient be ? (please circle
you response and use the area provided to document the advice you would give). If
you were to chose two options please identify your 1st and 2nd choice.
1) Attend A&E immediately
2) Attend A&E urgently
3) Attend A&E routinely
4) Attend General Practice urgently
5) Call out your General Practitioner
6) Attend General Practice routine appointment
7) Follow home care advice
8) Other (please state)
Home care advice (that you would give):
234
APPENDIX XI— ROUND ONE DELPHI QUESTIONNAIRE
Telephone Consultation: 'Bench Marks' Study
Introduction:
The purpose of this questionnaire is to establish your views on the essential and
desirable topics/questions that should be explored for ten common calls for telephone
advice to the A&E department.
Thank you for agreeing to complete this questionnaire. Please follow the instructions
and return it in the envelope provided by the 29th September 1995.
If you have any queries please do not hesitate to contact me.
Robert Crouch
Research Fellow
A&E Department
King's College Hospital
London
0171 346 3434
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Respondent ID: oo
Presenting Complaint: Abdo pain
Please list the essential questions/ topics that should be explored for someone calling
the A&E department complaining of abdo pain.
Please list any desirable questions/topics that should be explored for someone calling
the A&E department complaining of abdo pain.
Are there specific questions that you would ask that relate to children (<15 years old)
if so, please list them:
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APPENDIX XII — ROUND TWO DELPHI QUESTIONNAIRE
It is presumed that basic demographic data such as the name, age and sex of the
patient is established. This does not need to be included in the items/topics for
each presenting complaint.
For each of the 10 complaints the consensus views of the items/topics generated in
round 1 of the Delphi study are presented. Please rate the following topics according
to how important you feel they are in a telephone consultation. The middle column
shows the number of respondents who identified that item or similar items.
Additional items/topics may be added at the bottom of each page if you feel they are
of importance. These will be explored in the analysis and included if identified by
more than 6 respondents.
When complete please return the questionnaire to me by 10 January 1996 in the
envelope provided.
Thank you
Robert Crouch
Research Fellow
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Number of
Respondents.
11
11
10
9
9
8
7
6
Rating
(please circle response)
54 3 2 1
54 3 2 1
54 3 2 1
54 3 2 1
54 3 2 1
54 3 2 1
54 3 2 1
54 3 2 1
8
	
5 4 3 2 I
5
	
5 4 3 2 1
4
	
5 4 3 2 1
4
	
5 4 3 2 I
5	 5 4 3 2 1
4
	
5 4 3 2 I
Presenting Complaint: Abdo pain
Summary Statistics:
78 individual items generated in total
45 items deleted (<4 score)
33 items combined to form 14
Rating Scale:
5 - Extremely Important
4- Very Important
3 - Important
2- Minimally Important
1 - Not Important
Essential items/topics
Bowels (diarrhoea/constipation)
Vomiting
Nature and description of pain
Duration of symptoms
Menstruation (LMP pregnancy)
Urinary symptoms
Location of pain
Medication (presently taken)
Desirable items/topics
Previous history/episodes
Radiation of pain
Weight loss/gain
Pyrexia
Specific to children < 15
StoolsColour/consistency
(red current jelly < 3)
Urine output
Additional items/topics (Please identify whether essential, desirable etc.)
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APPENDIX XIII — ROUND THREE DELPHI QUESTIONNAIRE
It is presumed that basic demographic data such as the name, age and sex of the
patient is established. This does not need to be included in the items/topics for
each presenting complaint.
For each of the 10 complaints summary statistics of the group responses to
items/topics generated in round 2 of the Delphi study are presented. The mean scores
for each item/topic have been calculated and used to rank the responses. The median
scores and range of responses are presented for your information.
Please re-rate the topics, taking into account the group response, according to how
important you feel they are in telephone consultation. If your response differs from
the median score, please feel free to use the comments section to explain your
reasons.
When complete please return the questionnaire to my by Friday 10th May 1996 in the
envelope provided.
Thank you
Robert Crouch
Research Fellow
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Presenting Complaint: Abdo pain
Rating Scale:
5 - Extremely Important
4 - Very Important
3- Important
2- Minimally Important
1 - Not Important
Essential items/topics Median Range Rating
(please circle response)
Nature and description of pain 5 4-5 5	 4	 3	 2	 I
Location of pain 5 3-5 5	 4	 3	 2	 1
Menstruation (LIMP pregnancy) 4 3-5 5	 4	 3	 2	 1
Vomiting 4 3-5 5	 4	 3	 2	 I
Duration of symptoms 4 3-5 5	 4	 3	 2	 I
Bowels (diarrhoea/constipation) 4 3-5 5	 4	 3	 2	 1
Urinary symptoms 4 2-5 5	 4	 3	 2	 1
Medication (presently taken) 3 2-5 5	 4	 3	 2	 1
Desirable items/topics
Radiation of pain 4 2-5 5	 4	 3	 2	 1
Pyrexia 3.5 2-5 5	 4	 3	 2	 1
Previous history/episodes 3 3-5 5	 4	 3	 2	 I
Weight loss/gain 3 1-4 5	 4	 3	 2	 1
Specific to children < 15
StoolsColour/consistency
(red current jelly < 3) 4 2-5 5	 4	 3	 2	 1
Urine output 3.5 1-5 5	 4	 3	 2	 1
Comments:
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Post-Intervention
Interpret
Search
Search
Search
Heed/Search
Interpret
Heed/Search
Heed/Search
Search
Heed/Search
Search
Interpret
Heed/Search/Search
Heed/Search
Heed/Search
Heed
Search
Heed/Interpret
Reason
Predict
Heed/Reason
Predict
Read
Heed/Search
Plan
Predict
•
Plan/Interpret/Plan
APPENDIX XIV - COGNITIVE OPERATOR SEQUENCES
Nurse 2 - Case 1
Pre-Intervention
Heed/Search
Heed/Search
Heed/Search/Search
Heed/Search
Heed/Search
Heed/Search/Search
Heed/Search
Heed/Interpret
Reason
Search
Interpret
Plan
Reason
Plan
•
Negotiate
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Pre-Intervention
Heed/Search
Heed/Search
Heed/Search
Interpret
Search
Heed
Heed/Search
Heed/Search
Freed
Plan
Rvson
Plan
Nurse 5 — Case 6
Post-Intervention
Search
Search
Search
Search
Heed
Search
Search
Heed/Search
Heed/Search
Search
Heed/Search
Heed/Search
Heed/Interpret
Search
Interpret
Plan
Read
Interpret
Search
Plan
Search
Search
V
Plan/Predict
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Nurse 7— Case 6
Pre-intervention
Heed/Search
Heed/Search
Heed/Search
Heed/Search
Heed/Search
Heed/Search
Heed/Search
Heed/Interpret
Search
Search
Heed/Search
Heed/Search
Plan
Reason
Interpret
•
Plan
Plan
Post-intervention
Search
Search
Search
Heed
Heed/Search
Search/Search
Search
Search
Heed/Search
Search
Interpret
Heed/Search
Search
Search
Heed
Heed/Search
Search
Heed/Search
Search
Heed/Search
Search
Head
Heed/Search
Heed/Interpret
Plan
Read
•
Plan
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Pre-Intervention
Heed/Search
Heed
Heed/Search
Heed/Search
Heed/Search
Search
Heed/Search
Interpret
Search
Search
Search
Interpret
Heed/Search
Heed
Search
Plan/Search
Search
Heed/Plan
•
Plan
Post-Implementation
Search
Search
Heed
Heed/Search
Heed/Search
Heed
Interpret
Heed/Search
Interpret
Heed
Search
Heed
Heed
Heed
Heed/Search
Heed/Search
Heed/Search
Heed
Search
Heed
Heed/Search
Heed/Search
Search
Search
Heed/Heed
Heed
Heed/Read
Interpret/Interpret
•
Plan/Plan
Nurse 8 Case 9
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Pre-Intervention
Heed/Search
Heed/Search
Heed/Search
Heed/Search
Plan/Reason
HeeVearch
Heed/Plan/Reason
Post-Implementation
Search
Search
Search
Search
Search
Heed/Search/Search
Heed/Search
Heed/Search
Heed/Interpret
Heed/Interpret
Plan
Reason
Plan
•
Heed/Plan
Nurse 10 case 6
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Pre-Implementation
Search
Heed
Heed/Search
Search
Search
Search
Heed/Plan
Search
Plan/Reason
•
Plan
Post-Implementation
Search
Search
Search
Search
Search
Search
Heed/Search
Search
Heed/Search
Heed/Search
Heed/Search
Heed/Search
Heed/Search
Search
Heed/Plan
Negotiate
•
Plan
Nurse 12 Case 4
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Post-Implementation
Heed
Heed/Search
Search
Search
Read
Heed/Search
Heed
Heed/Search
Interpret
Heed/Search
Heed/Search
Heed/Search
Heed/Search
Heed
Heed/Search
Heed/Search
Heed/Search
Search
Heed/Search
Search
Heed/Search
Heed/Search
Read/Search/Search
Interpret
Heed/Search
Read
Interpret
Reason
Plan
Nurse 14 - Case 2
Pre-Implementation
Heed
Search
Heed/Search
Search
Heed/Reason
Search
Heed/Search
Heed/Heed
Search
Search
Heed/Search
Heed/Search
Search
Search
Predict
Search
Search
Search
V
Plan
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